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PREFACE. 



The work ik w presented, is the last of a series of books^ 
under the general title of The North American Arith- 
metic, and severally denominated Pari Firaty Part Second^ 
and Part Third. 

Part First is a small book, designed for the use of child- 
ren between five and eight years of age, and suited to the 
eonvenieace of class-teaching in primary schools. 

Part Second consists of a course of oral and written ex- 
ercises united, embracing sufficient theory and practice of 
arithmetic for all the purposes of common business. 

Part Third comprises a brief view of the elementary 
principles of arithmetic, and a full development of its higher 
operations. Although it is especially prepared to succeed 
the use of Part Second, it may be conveniently taken up by 
scholars, whose acquirements in arithmetic are considerably 
less than the exercises in Part Second are calculated to af^ 
ford. While preparing this book, I have kept in prominent 
view, two classes of ^pbolaGs;.viz.-«— ll|o^eiiYbo«are to prose- 

cate a full course oftiinirthegH^fical/sCuctiiflC fV^ tnose who 
are to embark in cofnih&Yte.* *In atten1pttng*td place aritli- 
metic, as a science, befe^e«tlM|j{ciiol&t*ln that light, which 
shall prepare him for th<i prapOr*^r^^(^Hiei^ts of college, I 
have found it convenient \^ ^jwv 9; lange portion of the ex<* 

amples for illustration :Bin4:pfciOBA<^r^i^*^6>'<^CLiitil6 trans- 
actions; and thus pure and mefcantile'afithmetic are united. 
No attention has been spared, to render the mercantile 
information here presented, correct and adequate. Being 
convinced, that many of the statements relative to commerce, 
which appear in books of arithmetic, have been transmitted 
down from ancient publications, and are now erroneous, I 
have drawn new data from the counting-room, the insurance 
office, the custom-house, and the laws of the present times. 
The article on Foreign Exchange is comparatively exten- 
sive, and I hope it will be found to justify the confidence of 
merchants. Its statements correspond to those ol'the British 
'Universal Cambist/ conformably with our value of foreign 
eoinsi, as fixed by Act of Congress, in 1834. 
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PREFACE. 

Although & knowledge orBrilhinelic may, in general, be 
well appreciated as n valuable acqiiisiiioD, ^ct the eflccH 
produced on inlellectual character, by the exercises neces- 
Bary for acquiring that knowledge, is not always duly con- 
sidered. In these esercises, Ihe mental effort required in 
discoveriDgttietruerelationsof the data, tendslostrengthea . 
the power ofcomprehcn.tion, and leads to a habit of investi- 
gatinn ; the certainty of the processes, and the indisputable 
correctness of the results, give clearness and activity of j 
thought; and, in the systematic arrangement necessary to j 
be observed in performing solutions, thi: mind is disciplined -J 
to order, and accustomed to that connected view of things, 1 
so indispensable to the formation of a sound judgment, i 
These advantages, however, depend on the manner in ' 
which the science is taught; and they are gained, or lost, ,4 
in proportion as the leaching is rational, or superficial, , 

Arithmetic, more than any otiier branch oT learning, has 
Butfercd from the influence of circumstances. Being tlie 
vade-niecum of Ihe shop-keeper, it has loo often been 
viewed as the peculiar accompliahment of the accountant, 
and neglected by the classical sludent. The popular sup- 4 
position, that a compendious treatise ran be more easily . 
mastered than a copious one, has led to the use of text- ' 
books, which are definient, bolh in elucidation and exer- j 
cises. But Jh^e p\iLs eeeca now^e ^e dissipating. — The 
elements of TtjQitn^lii: -ilaye.Ajf coiBO.'q subject of primary ' 
instrur'.tJon ; titfJltacherSof tligTier'Scto'ols, who have adopt- 
ed an elevated courA^of ^(l^y, )eIt; no longer satisfied with ■ 
books of indilTereiit^a.'ii'BUr.-' 1 

It has been mjW'*f.*.t''»t;« jp-fatise on arithmetic might 
be so constructed,* tbdl-lHe^daVd^r should lind no means oT 
proceeding in the exercises, without mastering the subject ' 
ni his own mind, a.^he advances; and, that he should still be 
eiiabkd to proceed through the entire course, wilhout requir- 
ing any instruction from his tutor. Induced by this belief, 
I commenced preparing The North American Arithmetic 
about five years since; and the only apology I shall offer, 
for not earlier presenting ils several Parts to the public, is 
the unwillingness that they should pass from my hands, 
while 1 could see opportunity for their improvement. 

Boston, October 1B34. F. Emepson. 

A KEY 10 iliis work \_(ut teacliert only) \i pulilivtied fGpBrBiel]t 
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Article f. 

DEFINITIONS OP QUANTITY, NUMBERS, ANDt 

ARITHMETIC. 

QUANTITY is that property of any thing which maj 
be increased or diminished — it is magnitude or multi- 
tude. It is magnitude when presented in a mass or con- 
tinuity ; as, a quantity of water, a quantity of cloth. It 
is mukitude when presented in the assemblage of sereral 
things ; as, a quantity of pens, a quantity of hats. The 
idea of quantity is not, however, confined to visible ob- 
jects ; it has reference to every thing that is susceptible 
of being more or less. 

NUMBERS are the expressions of quantity. Their 
names are. One, Twoj Three, Four, Five, Six, Seven* 
Eight, Nine, Ten, &c. In quantities of multitude. One 
expresses a Unit ; that is, an entire, single thing ; as 
one pen, one hat. Then each succeeding number ex- 
presses one unit more than the next preceding. In 
quantities of magnitude, a certain known quantity is first 
assumed as a measure, and considered the unit ; as one 
gallon, one yard. Then each succeeding number ex- 
presses a quantity equal to as many times the unit, as the 
number indicates. Hence, the vsUue of any number de- 
pends upon the value of its unity. 

When the unit is applied to any particular thing, it \b 

ealled a concrete unit : and numbers consisting of concrett 

I* 
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G AKITHMETIC. 

units are cuJIed concrete numbers: for example, one dnUuAfj 
two dollars. But when no particulai- thing is indicates 
hy the unit, it is an abslract unit; aiid hence ai'ise abstract; 
numbers: for example, one and one make two. 

WidiOQt the use of numbers, we cannot know precise- 
ly how much any quantity is, nor make any exact com* 
parison of quantities. And it is by comparison only, that 
we value all quanlhies; since an object, viewed by itself, ] 
cannot be considered either great or small, much or lit- j 
tie; it can be so only in its relation to some other object, J 
tliat is smaller or greater. 1 

ARITHMETIC treats of numbers: it demonstrate* 1 
their various properiies and relations; and hence it is ( 
called the Science of numbers. It also teaches the < 
methods of computing by numbers; and hence it is ceU- ' 
ed the Art of numbering. j 
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I NOTATION AND NUMERATION. 

(Notation is tlie writing of numbers in niunerical char- 
acters, and Numeration is the reading of them. 
The method of denoting numbers first practised, ivaa 
. luidoubtedly that of representing each unit by a separate 

} mark- Various abbreviations of this method succeeded; 

. such as the use of a single character to represent five, 

I another to represent ten, &c.; but no method was found 

* perfectly convenient, until the Arabic picuhes or oiuits, 

I and OECIMAL system now in use, were adopted. These 

' figures arc, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9; denoting respec- 

tively, nothing, one unit, two units, tiiree units, &c. 
f To denote numbers higher than 9, recourse is had to a 

law that assigns superior values to figures, according to the 
(wder in which ibey are placed, viz. .Sny f'gfire placed 
tj the left of another jigure, expresses ten times tlie quantity 
tkat it would express if it occupied the place of the latter. 
Hence arUe a succession of higher orders of units. 

As an illustration of tlie above law, observe Uie dif- 
fer.mt quaniitiea which are expressed by tlie figure 1. 



II NOTATION AND NUMERATION. 7 

WJ?cn standing alone, or to the right of other figures, i 
represents 1 ui:it of the first degree or order; when stand- 
ing in the second place towards the left, tlius, 10, it 
represents 1 ten, which is 1 unit of the second degree; 
when standing in the third place, thus, 100, it represents 
1 hundred, which is 1 unit of the third degree; and so on. 
The zero or cipher (0) expresses nothing of itself, being 
employed only to occupy a place. 

The units of the second degree, diat is, the tens, are 
denoted and named in succession, 10 ten, 20 twenty, 80 
thirty, 40 forty, 50 fifty, 60 sixty, 70 seventy, 80 eighty, 
90 ninety. The units of the third degree, that is, die 
hundreds, are denoted and named, 100 one hundred, 200 
two hundred, 300 three hundred, and so on to 900 nine 
hundred. The numbers between 10 and 20 are denoted 
and named, 11 eleven, 12 twelve, 13 thirteen, 14 four- 
teen, 15 fifteen, 16 sixteen, 17 seventeen, 18 eighteen, 
19 nineteen. Numbers between all other tens are de- 
noted in like manner, but their names are compounded of 
the names of their respective units; thus, 21 twenty-one, 
22 twenty- two, 23 twenty-three, &c.; 31 thirty-one, 32 
thirty-two, i&c. &c. This nomenclature, although not 
very imperfect, might be rendered more consistent, by 
substituting regular compound names for those now ap- 
plied to the numbers between 10 and 20. This alter- 
ation would give the names, 11 ten-one, 12 ten-two, 13 
ten-three, &c. 

As the first three places of figures are appropriated to 
simple units, tens, and hundreds, so every succeeding three 
places are appropriated to the units, tens, and hundreds 
of succeeding higher denominations. For illustration, see 
the following table. 

• 
n 

o -a S a *ii "S. "2 '5 2 ^ ^ 55 2 *s 
Qt>QS50cai»afGfHeQSHD 

4607252061940^185039000164396205013008 j 

By continuing to adopt a new name for every three 
degrees of units^ the above table may be extended indcf* 
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ARITHMETIC. II, 

inilely. Formerly, '.lie denominations higher than thousand*. 
were each made 10 embrace six degreesof units; taking in, 
l)iousands, tens of thousands, and nundreds of thousands. 
The mode of applying a name to every three degrees, 
however, is now universal on the continent of Europe, 
and is becoming so b England and America. 

The learner may denote in figures, llie following nun^ 
befs, which are written in words. j 

Exampie 1. Four hundred seventy-eight million, tWA | 
hundred forty-oue thousand, and one hundred. < 

2. Seven million, sis hundred ninety-two thousand, 
and eighty-nine. i 

3. Nineteen million, twenty diousand, and five. 

4. Eight hundred billion. 

5. One billion, six hundred forty-four thousand, five 
hundred and thineen. 

6. One trillion, five bimdred thirty-four billion, three I 
million, eighteen thousand, and four. 

7. Two hundred hilhoii, sixteen thousand and one. 

8. Eleven billion, one million, and sixty. 

9. Five trillion, eight billion, four million, nine thoif 
sand, and seven. 

10. One himdred trillion, twenty billion, three hun- 
dred million, two thousand, and four. 

11. Thirty-one trillion, five hundred, and sixty. 

1 2. Six quadrillion, two hundred and fourteen trillion, 

13. Two hundred forty-nine quadrillion, seventy-five 
tliousaod, and twenty-two. 

14. Forty-six quintillion, one quadrillion, nineteen bil 
lion, seven liindred and eight. 

15. Nine hundred sextillion, three himdred twenty- 
five trillion, two thousand, and fourteen. 

INDtCATIVE CHARACTERS OR SIGNS. 

The sign +(?'"•") betiveon numbers, indicates thai 
ihey are to be added together; thus, 3-J-2 is 5. 

The sign — {mmws) indicates, that the number placed 
after it, is to he subtracted from the number placed be- 
fore ii; thus, 5 — 2 is 3. 



III. ADDITION. 

The sign X (into) indicates that one number is to oe 
multiplied into another; thus, 4X3 is 12. 

The sign -r- (by) indicates that the number on the 1^ 
band is to be divided bjr the number on the right hand; 
thus, 12-^3 is 4. 

The sjgn= (equal to) indicates that the number before 
it, is equal to the number after it; for example, 4-j-2= 6. 
6—2=^4. 6X3=15. 15-4-3 = 5. 



IIL 

ADDITION. 

Addition is the operation by which two or morenura^ 
bers are united in one number, called their sum. It is the 
first and most simple operation in arithmetic, effecting the 
first and most simple combination of quantities. 

The primary mode of forming numbers, by joining one 
unit to another, and, this sum to another, and so on, ex- 
hibits the principle of addition. When numbers, which 
are to be added, consist of units of several degrees, such 
as tens, hundreds, &c., it is found convenient to add 
together the units of each degree by themselves; and 
since ten units of any degree make one unit of the next 
higher degree, the number of tens in the sum of each 
degree of units is carried to the next higher degree, and 
added thereto. 

RULE FOR ADDITION. Write the numbers^ units titi- 
der units^ tens under tensy ^^c. Md each column sep- 
arately ^ beginning voith the column of units. When thB 
sum oj any column is not more than 9, write it under 
the column: when the sum is more than 9, write only the 
units^ figure under the column^ and carry the tens to the 
next column. Finally j write down the whole sum of the 
left hand column. 

1. What is the sum of 370+ 90264+ 1470 +40060 > 

2. What is the sum of 4000 + 570 + 99+54 + 273+ 

69073+4000+61993+752.^ 




ARITHMETIC. tV. 

■^ 3. Whai isthesumof 2434-S02l+7628-f 927-f 64 
+ 5823-J- 7424-796 -j- 6009+ 325 -(-7426 -[-3! IS6 -f- ' 
987+69'54-f2748? | 

4. What is the sum of two thousand and seven, forqr- ' 
four million five hundred anil sixty-one, one hundred tml- 
Eofl, six billion ineoty-eigiit tbousand and eleven ? 



SUBTRACTION. 

Subtraction is ilie operation by which one number 
is taken from another. 

The number from which another is to be taken is 
eaUed the TTtinuend, and the number to be taken is called 
ihe ttibtrahend. The nnniber resulting from the oper- 
alLon shows the remainder of the minuend, after ths 
subtrahend has been taken out; it also shows the differ- 
ence between the minuend and subtrahend, or the txeett 
of tJie former above the latter. The subtrahend and re- 
mainder may be considered -the two parts into which tha 
minuend Is separated by the operation; and in this view, 
subtraction is the opposite of addition, in as much as 
addition unites several quaiiiiiies in one sum, and subtrac- 
tion separates a quantity into two parts. 

Subtraction is performed by taking the units of each 
degree in the subtrahend, ^from those of corresponding 
degree in the ni'nuend, and severally denoting the re- 
mainders. When the units of ai^ degree in the subtra^ 
bend exceed those of the same degree in the minuend, 
we menially join one unit of llie n°xt higher degree to 
the deGcient place b the minuend, and consider the 
units of the higher degree to be one less than they are 
denoted: this process is the reverse of carrying in 
addition. Oae other method may be adopted in ihia 
case; viz. Increase both the minuend and subtraliend, 
by mentally adding (en to the deficient place in the 
former, and, one to the next higher degree of units in 
the latter. This method is justified by the self-evident 
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troth, that, if two unequal quantities be equally increased, 
their difference is not thereby altered. 

RULE FOR suBTRAcnoN. Write the smaller number 
muler the greaterj placing units under units^ ^c. Bs" 
gin with the unUs^ and subts;fict each figure in the louer 
number from the figure over it. When <i fi. ur^ in the 
upper number is smaller than the figure under itj consid' 
tr ike upper figure to be 10 more than it i«, and the next 
upper figure on the left hand, to he 1 kss than it is. 

PROOF. Md together the remainder and the smaller 
number: their sum will be equal to the greater number^ 
if the work be right. 

1. What is the difierence between 70240 and 69418? 

2. How mucli is the excess of the number 482724 
above the number 194760? 

3. Suppose 479021 to be a minuend, and 3845S 
the subtr^end; how much is the remainder? 

4. 905106392 — 904623724=? 

6. Subtract fifty-one thousand from one hundred bil- 
lion, eighteen thousand, five hundred and one. 



V. 
: MULTIPLICATION. 

MuLTiPLiCATix)N is tlic Operation by which a number 
is jM*oduced, equal to -as many times one given number, 
as there are units in another given number. It is an 
abridged method of finding tlie sum of several equal 
quaiitities, by repeating one of those quantities. 

The number to be multiplied or repeated is called the 
multiplicand; it may be viewed as one of several equal 
quantities, whose sum is to be produced by the operation. 
The number to multiply by is called the multiplier; 
It indicates how many such quantities as the multiplicand 
are to be united, or, how many times the multiplicand is 
to be repeated. The number resulting from the operatio» 
b called the product. 







The iiMlli|dic»d »mi ndtipber, cossidsed » coar 
curring to ferm ibe ptoiacL, an otted JmeUn of dn 
product. Ertber belor aay be inral n ibe malupli^ 

of the oUier; thai is, the oinJdplicaad and muliipliec mqi 
change places, and ibe product mH be still tbe sme. 
Vot example, 4X3==12. 3X4=12. : 

Witcn a product ariies frtKa more than tvo bctocsyp 
the numhefs may be denoted thus, 6X3X5 = 90; butf. 
m forming the product, a distinct operation b necessary to 
Wing io each factor, after the 6rst t*'o. Tbe niunbers, 
6, 3, 5, would, therefore, be multiplied into each other 
thus, 6X3-=I8; 18X5 = 90. 

Factors may be arranged in any succession wliateyer, 
Mince tile mere order to which they are brought into tbe 
operalion cannot afFeci their final product. For e&am- 
plu, 5X3X4 = 60. 4X3X5=60. 3X5X4=60. 

The products of small numbers may be conuuilted Io 
memory; but when the product of factors consisting of : 
•everal figures is reiniired, it is necessary to multiply i^ 
each figure in the mulii|ilicand by each figure in lira 
multiiylier, and denote the several products in such otder ■; 
tliat Incy shall represent their respective values, ^^en 
iiiuplc units arc em|>]oyed as die multiplier, the product 
of each figure in the multiplicand is of the same degrees- 
OS the figure multiplied; that is, units multiplying imits ' 
give units, units multiplying lens give lens, units ni^ti- 
(jjyiiii; iiundreds give ImnBreds, Slc. When tens are 
niiiiilnyi.'ii iia the mulli[jllcr, the product of each fi^re ' 
in the iiiii]ii|jlicand is one degree higher than the fi^e 
miilli|ilit'd; that is, tens muliiplying units give tens', feii» 
multiplying tens give hundreds, tens multiplying hundreds 

SIvo thousands, &c. When hundreds are ein|iloyed* as 
le multiplier, the product of each figure in the mJlli- 
plicBtid is two degrees higher than the figure multiplied 
and so on. ] 

RULE Fott MULTIPLICATION. Jffiie the muUipiier 
under the nmllipUcaiid, placing units under units, fyi. 

^ When there is but one figure in the multiplier, begin 
uUh the units, multiply each figure in the muUiplicaHel 
Kparately, and place each, product under the figurfin 
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ike multiplicand from which il arose; observing to earry 
Ike tens to the left as in addition. 

When there is more than one figure in the multiplier^ 
multiply by each figure separately j and write its product 
in a separate line^ placing the right hand figure of each 
line under the figure by which you multiply; and finally j 
add together the several products* The sum will be 
the whole product. 

Abbreviations of the above rule may frequently be 
adopted, as follows. 

ffhen there are ciphers standing between other fig* 
ures^ in the multipliery they may be disregarded. 

When ciphers stand on the right of either factor^ or 
beth^ they may be disregarded till the multiplication is 
performed, and then annexed to the product. 

When either factor is 10, 100, 1000, 4^c., merely 
place the ciphers in this factor on the right hand of the 
other factor, and it becomes the product. 

When the multiplier is a number that can be produc- 
ed by multiplying two smaller numbers together, multi' 
ply the multiplicand first by one of the smaller numbers, 
and the product thence arising by the other. 

1. Suppose 479265 to be a multiplicand, and 9230 
the multiplier; how much is the product ? 

2. Suppose 26537 to be one factor, and 873643 
another; how much is their product ? 

3. Suppose the numbers 725, 38046 and 91, to be 
factors ; how much is the product ? 

4. What is the product of 62392 X 4003 ? 

5. What is the product of 248000 X 9400 ? 

6. What is the product of 24 X 300 X 13 X 10^)02 ? 

7. Multiply one hundred five million, by one thousand. 

For the purpose of detennining whether any error has 
happened in the pj-ocess of multiplication, the following 
mediod of trial, which depends on the peculiar property 
of the number 9, and which is called casting out tliC 
nines, may be practised. 

Add together the figures of the product, horizontall/f 

2 
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rejecting or dropping the number 9 as often as I'oe sniq 
•mtjuiiis 10 that nunibpr. and prooeeding with the excess^ 
and finally denote the last excess. PeiTonn the samv 
operation upon each of the factors ; then multiply logeihef 
the excesses of the factoid, and cast out the nines fro^ 
ibeir product. If the excess of this smaller product ba 
equal to the excess of the larger product first found, lbs 
work may be supposed to be right. It is, however, to 
be obserred, that, although this test furnishes satisfactory 
evidence of the correctness of an operation, it is not an 
■nTallihle proof: for, if a product chance to contain an 
error of just 9 units of any degree, the excess of it> 
horizontal sum is not thereby altered. 

In order to perceive why the excess above nines found 
in tlic horizontal sum of a product, must be equal to the 
excess found in the product of the excesses of the fac- 
tors, observe that, by the law of notation, a figure is 
increased nine times its value by its removal one placs 
to the left; and hence, however far a figure is removed 
from the place of units, when its nines are excluded, its 
remainder can be only itself. Therefore, any number, 
and the horizontal sum of its figures, must have equal 
remainders when ilieir nines are excluded. This being 
understood, observe that, since factors composed of ' 
entire nines will give a product consisting of entire nines, 
it follows, that any excess above nines in a product, 
must arise from an excess above nines in the factors. 
Therefore, the product of the excesses of the factors, 
must contain the same excess that is contained in the 
product of the whole factors. 



DIVISION. 

Division is the operation by which ive find how many 
times one number is contained in another. It is the con- 
verse of 1. uliiplication; the product and one factor being 
given, and v''e other factor resulting from the operation 
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The number which corresponds to the product in 
multiplication, is the number to be divided, and is called 
the dividend. The given factor is the number to divide 
bjj and b called the divisor. The factor to be found, 
that is, the number which shows how many times the 
dividend contains the divisor, is called the quotient. 

As multiplication has been shown to proceed from 
addition, so division may be shown -to proceed from 
subtraction. If we repeatedly subtract the divisor from 
the dividend till the latter is exhausted, the number of 
subtractions performed will answer to the number of 
units in the quotent. For example, if the dividend be 
24, and the divisor 6, the quotient may be found by sub- 
traction thus, 24—6=18, 18—6=12, 12—6 = 6, 
6 — 6=0. Here 6 is subtracted four times from 24, 
and there is nothing remains; therefore,4 is the number 
of times that 6 is contained in 24. In division, this oper- 
ation is denoted thus, 24 -J- 6 = 4; or thus, ^-^=4. 

Division not only investigates the number of times the 
dividend contains the divisor, but it also serves to divide 
the dividend into as many equal parts as the divisor con- 
tains units; the quotient being one of these parts. This 
effect of the operation may be understood by consider- 
ing, that, since the divisor and quotient are factors of the 
dividend, they must each indicate how many of the other 
the dividend contains. 

It may be observed, that all the preceding operations 
begin at the place of simple units; division, however, 
must begin at the highest degree of units; for, the number 
of times that the divisor is contained in the higher units 
of the dividend must be taken out first, in order that any 
remainder, or excess above an exact number of times, 
may be carried down to the lower degrees of units, and 
divided therewith. 

When the divisor is not contained an exact number 
of times in the dividend, there will be a remainder at the 
end of the operation. This remainder, being a part of 
the dividend, is to be divided; but its quotient will be 
smaller tlian a unit, since a quantity in the dividend just 
equal to the divisor, gives only a unit in the quotient. 



m 
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Quaniilies smaller dian a unit, tbat is, parts of a un^t; 
called Fractiohs. Suob quanuiies tire coinnioiil7 ex- 
pressed by iwo numbers, placed one above the other 
with a liii« between them, tlius ^. Tiie lower number, 
culled the rfe nominator, shows how many equal parts the 
unit is divided iuio; and the upper number, called the 
numerator, shows how many of the equal parts are em- 
braced in the fraction. When llie unit is divided into 
tAvo eq^al parts, the parts are called halves; when divided 
into ilJree equal parts, the parts are called thirds; when 
divided into four equal parts, the parts arc called /owrlAj; 
and 50 on; the number of tlie denominator giving the 
name. For example, if tlie unit be divided into Gve equal 
parts, one of tlie parts is denoted thus, ^ , and called one- 
fiflh; two of the parts, thus, |, and called two-fifths; and 
so on. In this metliod, tlie unit may be divided into any 
number of equal parts, and any nmnber of such parts may 
be denoted. 

With this elementary view of fractions, it may be per- 
ceived, that when tlicre is a remainder of 1 unit, it is to 
be divided into as many equal parts as there arc units in 
the diviaor, and one of these parts is to be annexed to 
the quotient. This is performed by merely writing the 1 ' 
as a numerator, and die divisor as the denominator, oa 
the right of the quotient. If die remainder be 2 units,, 
there will be 2 such parls of a unit as the divisor indicate*] 
to be annexed to the quotient, and, tiierefore, the nume- 
rator will be 2. If the remainder be 3 units, the numera- 
tor will be 3; and so on. Hence, whatever the remainder 
may be, it becomes, in the quotient, the numerator of a 
fraction, the divisor being the denominator. 

RULE FOR DIVISION. When the divisor does not ex- 
ceed 9, draw a line under the dividend, find how many 
times the divisor is contained in the left hand figure, or 
two left hand figures of the dividend, and virile the figure 
expressing the number of times underneath: if there be a 
remainder over, conceive it to be prefixed to the next fig' 
ure of the dividend, and divide the next figure as bejors- 
Thus proceed through the dividend- 

When the di^iiior is more than 9, find hots many timet 
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it is contained in the fewest figures that will contain itj 
on the left of the dividend^ write the figure expressing 
the number of times to the right of the dividend j for the 
first quotient figure ; multiply the divisor by this figure j 
and subtract the product from the figures oj the dividend 
considered. Place the next figure of the dividend on the 
right of the remainder^ and divide this number as before. 
Thus proceed through the dividend. If there be a final 
remainder^ place it as a numeraior^ and the divisor as a 
denominator J on the right of the quotient. 

PROOF. Ajultiply the whole numbers of the divisor and 
quotient together, and to the product add the numerator 
of any fraction in the quotient: the sum will be equal to 
the dividend, if the work be right. 

Abbreviations of the above rule may frequently be 
adopted, as follows: 

When there are ciphers on the right hand of a divisor , 
cut them off, and omit them in the operation; also cut off 
and omit the same number of figures from the right hand 
of the dividend. Finally, place the figures cut off from 
the dividend, on the right of the remainder. 

When the divisor is 10, 100, 1000, ^c, cut off at 
many figures from the right hand of the dividend as 
there are ciphers in the divisor; the other figures of the 
dividend will be the quotient, and the figures cut off will 
be the remainder. 

When factors of the divisor are known, divide the 
dividend by one of these factors, and the quotient thence 
arising by the other: the last quotient will be the true 
one. To find the true remainder, multiply the last re- 
mainder by the first divisor, and to the product add the 
first remainder. 

1. Divide 40629003^- by 9, and prove the operation. 

2. How many times is 502 contained in 74260710? 

3. Suppose 52076348 to be a dividend, and 8649 the 
divisor; what is the quotient? 

4. If 26537009535 be divided into 27856 equal parts, 
what will be one of those parts? 

6- Divide 16500269842 by 86000 ; abbreviating. 

2* 
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fi. Divide 8065743924 by 10000; by abbreviation. 
7. Divide 290516 by 63 ; using factors of tbe divisoi 
-8. 142375800392 -^ 5274 = what number? 



VII. 
PROPERTIES OF NUMBERS. 

Betbre proceeding to examine the properties of num- 
bers, a few arhhmetical terms, which we shall here 
collect and define, slioiild be perfectly understood. As 
an exercise in this article, the learner may give, upon his 
slate, ac example of each term defined, and each prop- 
erty described. 

A UNIT, or UNITY, is any thing considered individual- 
ly, without regard to the pai'ts of which it is composed. 

An INTEGER is either a unit or an assemblage of units: 
and a fraction is any part or parts of 

One number is said to me.-isure another, when it 
divides it without leaving any remainder, 

A number which divides two or more numbers with-v] 
out a remainder, is called tlieir common measure. 

Wiien a number can be measured by another, the for- 
mer is called the multiple of ihe latter, 

If a number can be measured by two or more numbers, 
It is called their common multiple. 

A COMPOSITE NUMflER is that which 
by some number greater than unity. 

The ALIQUOT parts of a number, are the parts by 
which it is measured, or iuto which it can be divided. 

An EVEN NUMBER is Uiat which can be measured, or 
exactly divided by 2. 

An ODD NUMBER is that which cannot be measured 
by 2; it differs from an even number by 1. 

A PRIME NUMBER is that which can only he measur- 
ed by unity, that is, by 1 , 

One number is prime to another, when unity is the 
only Dumber by which both can be measured. 



of units; 
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A SQUARE NUMBER is the product of two equal fac« 
tors; or, the product of a number muhiplied by itself. 

The SQUARE ROOT is the number, which, being mul- 
tiplied by itself, produces the square number. 

A CUBE is the product of three equal factors; or, the 
product of a number twice multiplied by itself. 

The CUBE ROOT is the number, which, being twice 
multiplied by itself, produces the cube. 

Property 1. The sum, or the difference of any two 
even numbers, is an even number. 

Prop, 2, The sum, or difference, of two odd num- 
bers is even; but the sum of three odd numbers is odd. 

Prop, 3. The sum of an even number of odd num- 
bers is even ; but die sum of an odd number of odd num- 
bers is odd. 

Prop. 4. The sum, or the difference of an even num- 
ber and an odd number, is odd. 

Prop. 5. The product of an even, and an odd num- 
ber, or of two even numbers, is even. 

Prop. 6. An odd number cannot be divided by an 
even number, without a remainder. 

Prop. 7. A square number, or a cube number, aris- 
mg from an even root, is even. 

Prop. 8. The product of any two odd numbers is 
an odd number. 

Prop. 9. The product of any number of odd num- 
bers is odd: hence the square, and the cube of an odd 
number are odd. 

Prop. 10.. If an odd number measure an even num- 
ber, it will also measure the half of it. 

Prop. 11. If a square number be either multiplied or 
divided by a square, the product or quotient is a square. 

Prop. 12. If a square number be either multiplied 
or divided by a number that is not a square, the product 
or quotient is not a square. 

Prop. 13. The difference between an integral cube 
and its root, is always divisible by 6. 

Prop. 14. The product arising from two different 
prime numbers cannot be a square. 
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Prop. 1 6. The product of no two diiTereiit numbers, 
prime lo each odier, can make a 5<[iiai*e, unless each at 
those nuinberi be a square. 

Prop. 16. Every prime number above 2, is either I 



greater 



; 1 less ihan some muliiolc of A 



Every prime number above 3, is either i 
greaier or 1 less than some multiple of G. 

Prop. 13. The number of prime numbers is unlimit* 
ed. Thefirstienare, 1,2, 3, 5, 7, 11, 13, 17, 19,23. 
The learner may find the succeeding ten. 



A PROBLEM is a proposition or a cjuestion requiring 
gcmething to be done; either lo investigate some truth or 
property, or lo perform some operation. 

The following Problems and Rules are founded in the 
correspondence of tbe four principal operations of arith- 
metic; viz. Addition, Subiraciion, Multiplication, and' 
Division. 

PROBLEM I. The sum of two numbers, and one ol 
the numbers being given, to find the otijer. RULE. Stib- 
tract the given number Jrom the giveii sum; the remain- 
der wiil be the number reqwred. 

1. Suppose 374H6 to be the sum of two numbers, one 
of which IS 8602; what is the other? 

2. 3."3000 news-papers ai-e sold in London, daily: of 
ihese, 17500 are morning papers, the rest, evening: how 
many of the tatter? - J 

PROBLEM II. The diflerence between two numbers,! 
and the greater ntmber being given, to find the smaller. 
RVI.E. Subtract the difference /rum the greater number, 
the remniniter icill be ihe number required. 

3. If 1405 be the difference between two numbers, 
and the greater number be 4879, what is the smaller? 



^^ 
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4. The area of North and South America is 18000000 
square miles: that of North America b 11000000: what 
is that of South America? 

PROBLEM III. The difference between two numbers, 
and the smaller number being given, to find the greater. 
RULE. Jldd the smaller number and the difference 
tQgether; the sum toill be the number required. 

5. Suppose 86974 to be the difference between two 
numbers, and the smaller number to be 7064; what is 
the greater number? 

6. The British House of Lords consists of 427 mem- 
bers; the number in the House of Conunons is 131 great- 
er. How many are there in the House of Conunons? 

PROBLEM IV. The sum and difference of two num- 
bers being given, to find the numbers, rule. Sub' 
tract the difference from the «tem, and divide the re- 
mainder by 2; the quotient toill be the smaller number. 
Then add the given difference to the smaller number^ 
and this sum toill be the greater number. 

7. What are the two numbers whose sum is 1094, and 
whose difference is 154? 

8. The United States Congress, consisting of a Sen- 
ate and House of Representatives, has 288 members. 
The House has 192 members more than the Senate. 
How many in each branch? 

PROBLEM V. The product of two factors, and one 
of the factors being given, to find the other, rule 
Divide the product by the given factor^ and the quotient 
will be the required factor. 

9. 1246038849 is the product of some two numbers, 
one of which is 269131 : what is the other? 

10. Suppose a session of Congress which continues 
180 days, to cost 504000 dollars; what is the expense 
per day, to the United States? 

PROBLEM VI. The dividend and quotient being given j 
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to Riii] tlic divifor. RULE. Dieide tht d ir i dt md irn^ti 
given tjuolienlf and llu quotient tA«tc( t ~ 
Iht nunlier lou^ht. 

II. .S<i|>)>ose 101442075 to be a divjdeod, idj 
the ((uoiiririi; what is l)ie divisor? 

1 ^. 1715.') pounds of heef having been eqiu 
amnn^ a niitnber of soldiers, each one fotn 
■liaru WiXi 47 jKiunds. What nas tlie number of 91 

pltont.F'M VII. The divisor and quotient bnng grren, 
to fliirj till: diridtrnJ, llfLE. Multiply the 4M»or and 
mtiilitnl t'igether; the product mil be Hit reqmrtd div- 
idend. 

13. ir 800027 be a divisor, and 97563 the quotient, 
ivbiil riiJiMh.:ris_th<: dividend? 

14. A ijuatitiiy of beef was divided equally amoi^ 
X74i noldiers, and each soldier received for his share 

""Wii poundg. Whiil quuntity was divided ? 

MOlit.EM Vlll. The product of three factors, and 

two of tliOBo fwclors being given, to find the third factor. 
Jtlit.E. rind the product of the two given factors, and 
by thii number divide the given product; the quotient 
will be ih-e factor required. 

15. SiippoHe the product of ibree factors to be 1344, 
onn iiftlicic factors being 12, and anoiher S; what is th». 
LliinI r.i.'lnr? 

I li. I lijw many days will 9720 pounds of hay last 12 
lioi'N'"'; iiUuwing euch horse to eat 45 pounds a day ? 

I'llOni-iiM [X. Two numbers being given, to find their 
grnutnHt i-onnrinn ini-Hsiire; that is, the greatest nunibsr" 
whicli will divide ilieni both without a remainder, rulSS^ 
Divide the greater nwnber by the smaller, and this di- 
viior by the remaiwhr, and thus continue dividing tha 
iait divinor by Ike lust remainder, till nothing remaim. 
The divisor lait used will be the nuuiljcr required. 

When the greatest common meosiire of more than two 
numbera is required, ^rEl,_/in(f the greatest common mea- 
wmre of any two of tht numbers, then find the greateH 
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common measure of the number found and another of the 
\.nven numbers J and tfkus proceed^ till all the given niim- 
ms are brought in, 

17. What is the greatest common measure of 918, 
1998, and 522 ? 

918)1998(2 54)522(9 

1836 486 

162)918(5 36)54(1 

810 36 



108)162(1 18;36(2 

108 36 

54)108(2 

108 Jlns. 18. 

The truth of the rule in this problem will be discovered 

by retracing the first of the above operations, as follows. 

Since 54 [the last divisor] measures 108, it also measures 

108 -{-54, or 162. Again, since 54 measures 108 and 

162, it also measures 5X162+108, or 918. In the 

same manner it will be found to measure 2 X 91 8 -|- 162, 

or 1998. Therefore, 54 measures both 918 and 1998. 

It is also the greatest common measure; for, suppose there 

be a greater — then, since the greater measures 918 and 

1998, it also measures the remainder, 162; and since it 

measures 162 and 918, it also measures the remainder 

108; in the same manner it will be found to measure the 

remainder, 54; that is, the greater measures the less, 

which is absurd. 

18. What is the greatest common measure of the num- 
bers, 323 and 425 ? 

19. What is the greatest conmion measure of 2310 
and 4626 ? 

20. What is the greatest common measure of 1092, 
1428, 1197 and 805 .^^ 

21. Suppose a hall to be 154 feet long, and 55 wide; 
what is the length of the longest pole, that will exactly 
measure both the length and width of the Imll ? 

22. A owns 720 rods of land, B owns 336 rods, and 
C 1736 rods. They agree to divide their land into equr' 
house lots, fixing on the greatest number of rods for a loi 
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that n-ili allow each owner to Ijiy out all 1 
mmiy rods must ibere be m a lot ? 

TRORLEM X. Two or more nambers being given, 
fiod their least common multiple; that is, ilie least Dum-' 
ber that will contain eadi of the givon numbers a wholft' 
number of liincs. RULE. Divide two or more of iht 
giren numbers by any prime number thai tcill 
them, repeal the operation upon the quotieiUt and andi- 
viiled numbers, and thus continue, till they become primt 
to each other. MuUiply'^ke several divisorg^ the last' 
quotients, and undivided numbers together; the product 
teiU be the least common multiple. 

If, among the numbers to be divided, any number 
measure of another, the measuring number may be re- 
jected; that is, dropped from the operation, 

It 13 obvious, ibat one number is the multiple of anotht 
when the former contains all the factors of the latter- 
The faciors of 6 are 3 and 2, and tbe factors of 9 
and 3. Now M contains all these factors, (3X2X3 
3 = 54), and 54 is a common multiple of 6 and 9, but il 
is not their least common multiple — it is 3 times as great 
as the least, owing to the existence of tbe factor, 3, in 
both 6 and 9. Hence we observe, that a common /actor 
of two or more numbers must enter but once into the 
multiplication, to give the least common muhiple- The 
above rule effects the necessary exclusion. 

23. What is the least 
and 43. 

3 ) 12 25 30 45 
5 ) 4 25 10 15 



IS a 
:tlt 1 



3X5X4X5X3 = 900 



lultiple of 12, 25, 30, 

Wc find, after dividing 
twice, that 4 and 2 ap- 
pear; and. by dropping ' 
tile 2 because it measures 
the 4, we avoid another 
division. i^ns. 900. 



24. What is the least common rauliiple of 6, 10, 16, 
and 20 ? 

25. What is the least common multiple of 25, 35, 60, 
and 72!- 
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26. What is the least coxnoion multiple of 105, 140> 
and 245 ? 

27. What is the least common multiple of IS, 82, 94, 
788, and 356 ? 

28. Allowing 63 gallons to fill a hogshead, 42 a tierce, 
and 32 a harrel, what is the smallest quantity of molasses, 
that can be first shipped in some number of full hogs- 
heads, then discharged and reshipped in some number of 
full tierces, and again discharged and reshipped in some 
number of fuD barrels ? 

29. A certain flour dealer, who purchased his flour 
from a mill on the opposite side of a river, owned four 
boats, one of which would cany 8 barrels of flour, another 
9, another 15, and another 16. What is the smallest 
number of barrels he could purchase, that would make 
some number of full freights for either of the boats ? 



IX. 
COMPOUND NUMBERS. 

Compound Numbers are those which are employed 
to express quantities that consist of several denoniinations; 
each denomination being denoted separately. Under this 
head are classed, all the subdivisions of measures; of 
length, surface, solidity, weights, money, time, &c. 

The following tables of denominations of compound 
numbers, show how many units of each lower denomina- 
tion are equal to a unit of the next higher, and, exhibit 
each lower denomination as a fraction of the next higher. 

MONEY, WEIGHTS, AND MEASURES. 
ENGLISH MONET. 

The denominations of English Money are, the pound, 
£, the shilling, «., the penny, d., and the fartliing, qr. 



4 farthings = 1 d. 

12 pence = 1 s. 

30 shillings =1 £. 

3 



1 qr = J of 1 d. 

Id = ^^j of Is. 

Is =^^f 1^' 



90 
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TROT WEIGHT- 

The Jenomirations of Troy Weight are, liie pound, Ib.f, 
the ounce, ot., the peiiiiyw eight, dwt., and the grain, gr. 

24 grains =^ I dwt.ll I gr. ... 3= ^ of 1 dwt., 

20 pennyweights . . . = 1 oz. 1 dwt, , . = ^ of 1 oz, 
12 ounces ^ 1 lb. I| loz. . . ^^^'jof lib. 

The denominations of Avoirdupois Weight are, the ton, 
T-, the hundred-weight, cut., the quarter, qr. the pound] 
W., the ounce, oz., and the dram, dr. 



Idr. 



Iqr. 



.=^of loi. 
. z= i of Icwt 



16 drams 

16 ounces ^ 1 lb, 

28 pounds = 1 qr. 

4 quarters = 1 cvrt, 

20 hundred-weight . = 1 T. 

APOTHECARIES' WEI 

The denoniinations of Apolhecarl 
pound, ib, tile ounce, g, the dram, 3, the scruple, 3, 
and the grain, gr. 
20 grains = 19. 

3 scruples = 13- 

8 drams =.13- 

12 ounces =: 1 ib. 

CLOTH 



' Weight are, Ih* 



Igr =4^onS^ 

13 =% ofl5. 

13 = J of 1 3. 

U =V^of IB,. 



The denominations of Cloth Measure are, the 
ell, Fr. e., the English eij, E. e., the Flemish ell, 
the yard, yd., the quarter, qr., and ihe nail, na. 
4 nails =.lqr. I 1 na. ..=^of 

4 quarters =^1 yd. 1 qr. . , ^ -} of 

3 quarters ^= 1 Fl. e.j 1 qr. . . = ^ of 

Squatters ^lE. e.l Iqr, . . = | of 

5 quarters ^ 1 Fr.e.i 1 qr, . . = ^ of 

DEY M 

The denominations of Dry M( 



French 
Fl.e., 

Iqr. 
1yd. 
IFl. fl. 



6u., the peck, pk., the 
ihe pint, pt. 

2 pints ^ I qt. 

4 quurts = 1 gal. 

8 quarts =^ I ok, 

4 pecks ^ 1 bu. I 



are, the bushel, 
gal., the quart, ql., and 



Ipt. 
Iqt. 
Iqt. 
Ipk. 



^ of 1 qt. 
I of 1 gal. 
I ofl pk. I 
I of 1 bu. ■ 



th 
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WINE MEASURE. 

The denominations of Wine Measure are, the tun, T.f 
the pipe, p., the puncheon, pun., the hogshead, hhd.j the 
tierce, Her., the harrel, 6/., the gallon, gaLy the quart, 
qt, the pint, pt. and the gill, gi, 

4 gills = 1 pt. 

2 pints = 1 qt. 

4 quarts = 1 gal. 

3li gallons ==lbl. 

42 gallons = 1 tier. 

63 gallons = 1 hhd. 

84 gallons = 1 pun. 

126 gallons == 1 p. 

2 pipes = 1 T. 

BEER MEASURE. 

The denominations of Beer Measure are, the butt, 6^, 
the hogshead, AAd., the barrel, 6/., the kilderkin, /»/., the 
firkin, ]^r., the gallon, gaL^ the quart, qt.y and the pint,/>^ 



Igi. .. 


. 1 pt. . . 


1 qt. . . 


Igal... 


Igal... 


Igal... 


Igal... 


1 gal. . . 


Ip. .. 



= i of 1 pt. 

of 1 qt. 

of 1 gal. 
= Aoflbl. 
= 4*j of 1 uer. 
= ^of Ihhd. 
== ^ of 1 pun. 



— T^ 
= 5 



^ of 1 p. 
of IT. 



2 pints 
4 quarts . . 
9 gallons . . 
2 firkins . . 
2 kilderkins 



= Iqt. 
= lgal. 
= Ifir. 
= 1 kil. 
= lbl. 



3 kilderkins = 1 hhd. 

2 hogsheads == 1 bt. 



Ipt. 
Iqt. . 
Igal. . 
Ifir. . 
Ikil. . 
1 kil. . 
Ihhd. 



of 1 qt. 
of 1 gal. 
of 1 fir. 
of 1 kU. 
of 1 hi. 
of 1 hhd. 



1 

1 

— ? 
1 

1 

= 5 

1 

= 5 
1 

= |of Ibt. 



NOTE. In the United States, the Dry gallon contains 
268f cubic inches, the Wine gallon 231 cubic inches, 
and the Beer gallon 282 cubic inches. By an Act of the 
British government, however, the distinction between 
the Dry, Wine, and Beer gallon was abolished in Great 
Britain, in 1826, and an Imperial Gallon was established, 
as well for liquids as for dry substances. The Imperial 
gallon must contain " 10 pounds, Avoirdupois weight, of 
distilled water, weighed in air, at the temperature of 62*^ 
of Fahrenheit's thermometer, the barometer standing at 
30 inches." This quantity of water will be found to 
measure 277^^^^o cubic inches. The same Act estab- 
lishes the pound Troy at 5760 grains, and the pound 
tivoirdupids at 7000 grains. 
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ABITHMETla 

LOKG XEASCBK. 

The denonuOBlions of Lcm^ Messure are, the nile, m., 
the furloDg, /Br., ihe rod or pole, r., ihf yard, yd., tbr 
foot,//., aod ihe inch, tn- 
12 inchei = I ft. ] 1 in. . . = ^ of I ft. 

3 feet = 1 yd. ,1 1 ft. - . . = ^ of 1 yd. 

5j yards = 1 r. i' I yd. ... = ^^ of 1 r- 

40 rods = I fur. ; I r = ^ of 1 fur. 

8 furlongs ^ I m. II 1 fur. . . = ^ of 1 in. 

SQUARE MEASURE. 

The superficial contents of any figure having four sides 
and four equaJ angles, is found in st)uares, by midtiplyiog 
togedier the length and breadth of tlie figure. , 

The denominations of Square Measiu-e are, the mile 
m., the acre, •4-, the rood, fi., (he rod, r., tlieyard, ydj^ 
the foot, /t., and the inch. 



144 inches . 
9 feet . . 
30J yards . 
40 rods . . 
4 roods , 



= Ift. 
= 1yd. 
= Ir. 
= IR. 
= 1A. 






640 a 



I ft. , 
1yd. 
Ir. . 
IR. 



ron 



j4 



= i ofly| 
= -ih: of Ir^ 

= i oflAJ 

= 553 of 1 TO' 



= 1 

CUBIC 

The cubical contents of any thing which has 6 sides — ■ 
Its opposite sides being equal — is found in cubes, by 
multiplying together, the length, breadth and depth. 

Thedenominationsof Cubic Measure are, the yard, l/(i. 
the foot, /t., and the inch, in. 
1728 inches = 1 ft. || 1 in. ..^.j^ofirt. 

27 feel = 1yd. || I ft. . . = jj of 1yd. 

40 feel of round timber, or 50 feet of hewn timber 
make a Ion. 16 cubic feet make a foot of nood, and 3 
feet of wood make a cord, 

TIME. 

The denominations of Time 
d., (he hour, A., the minute, m 

60 seconds =: I m. ' 

60 minutes = 1 b. I 

24 hours = 1 d. 

365 days = 1 Y. j 



are, the year, ¥., the day^ 
., and the second, e. 

1» = jLoflm. 

1 m. . . . = ^5 of 1 h. 

Ih =i of Id 

III =ii,oriy. 



j 



IX. COMPOUND NUMBERS. 

The earth revolves round the sun once in 365 dargf 
5 hours, 48 minutes, 48 seconds : this period is tlierefore 
a Solar year. In order to keep pace with the solar year, 
in our reckoning, we make every fourth year to contain 
366 days, and call it Leap year. Still greater accuracy 
requires, however, that the Leap day be dispensed with 
3 limes, in every 400 years. Wliencvcr the niunber 
which denotes the year can be measured by 4, the year 
is Leap year — the centurial years excepted. 

The year is also divided mto 12 inontlis — See Almanac. 

THE CIRCLE. 

The divisions of the circle, C, are, the sign, S,y the 
degree, (°), the minute, ('), the second, ("). 

This table is applied to the Zodiac ; and by it are com- 
puted, planetary motions, latitude, longitude, &c. 

v' =Aofr 



— TO 

1' =^Vofl^ 

1 o = ^v <^f 1 s. 

IS = T^5 of 1 C. 



60 seconds = 1 

60 minutes = 1 ° 

30 degrees = 1 S. 

12 signs = IC. 

GEOGRAPHICAL MEASURE. 

The circumference of the globe — like every other cir- 
cle — is divided in 360 equal parts, called degrees. Each 
degree is divided into 60 equal parts called miles^ or 
minutes. Three miles are called a league. 

On the equator, 69^ statute miles are equal to 60 geo- 
graphical miles, or 1 degree, nearly: and, on the meridian, 
at a mean, 69 ^j statute miles are equal to a degree. 

REDUCTION OF COMPOUND NUMBERS. 

Reduction is the operation of changing any quantity 
from its number in one denomination, to its number in 
another denomination. 

RULE FOR REDUCTION. When a greater denomina' 
tion is to be reduced to a smallerj multiply the greater 
denomination^ by that number which is required of the 
smaller^ to make a unit of the greater; adding to the 
product^ so many of the smaller denomination as are ex" 
pressed in the given quantity. Perform a like oper^ioi^ 
on this producty and on each succeeding products 

3* 



ARITHMETIC. 

When a smathr denomination is to be redueed 
greater, divide Utt tmaller denomination by tkat number 
which is required of the tmaller, to mnke a tinit of tht 
ntxt greater: Ike (juolient ttill be of the greater denowit- 
nation, and the remainder will be of the same denomina- 
Hon with Ike dividend. Perform a like operation on Ihii 
quotient, and on each succeeding qttoiient. 

1. Reduce £351 13s. Od. 1 qr. to itsvalue in rarfhmgs. 

2. How maoy pounds, &c. are ihere in 6169 pence? 

3. In 591b. I3din. 5§r, Troy, how many grains ? 

4. Change 20571005 drams lo its value in tons, &c. 

5. In 231 ft 35 3 09 5gr. liow many grains.' 

6. How many Erglish ells are there in 352 nails ? ' 

7. Reduce 7 bushels and C quarts to pints. | 

8. how many hhds. are ihere in 9576 pints of winef 

9. How many pints m 1 hi. 1 fir. 1 pt. of beer ? 

10. How many miles, &c. are tliere in 26431 rods ? 

11. In 3 square miles, how many square rods .' 

12. In 1259712 cubic inches, how many cubic yarda tl 

13. Reduce 1 solar year, 7d. and lOh. to seconds. 

ADDITION OF COMPOUND NUMBERS. 

The operation of adding compound numbers, differs 
from that of adding simple numbers, only, with respect 
to the irregular system of unhs, which determines the ^ 
principles of cariying from one denomination to another. 

RULE. fVrite the numbers so that each denomination 
shall stand in a separate cottimn. Add the numbers of 
the lowest denomination together, and dieide their «um 
by that number which is required of this denomination to 
make a unit of the next higher: write the remainder un- 
der the column added, and carry the quotient to the next 
column. Thus proceed through all the denominntions. 

14. What is the sum of £9 8s. 4d., £250 8s. 5d. 
3qr., JE9 7s. 4d., 3E20 16s. 4d., and 3s. 6d. 2qr.? 

15. Add together lOoz. 14dwt. 16gr., 5lh. 9oz. 
Odwt. 22gr.,41b. loz. ISdwt. 9gr., and lldwt., Troy 

10. Add together 15T. 19cwi. 3qr. 21b. 7oz., 25T . 
l3cBt. 2qr. 201b. 15oz., and 3qr. 26lb. 
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IX. COMPOUND NUMBERS. 31 

17. How much is .8yd. 3qr. 3na., 15yd. 2qr. 3na., 
25yd. Iqr. 2na., and 67yd. 3qr. 2na. of clotii ? 

18. Add together 26bu. 3pk. 7qt., lOObu. 2pk. 4qt., 
215bu. 2pk. 2qt. Ipt., and 57bu. 3pk. of corn. 

19. Add together 4p. 125gal. 3qt., 75gal. 2qt. J pt., 
35p. 92gal., and 39 gal. 3qt. Ipt. of wine. 

20. How many acres are 13 A. 3R. 38 r., 87 A. 2R. 
33 r., 28 A. 2R., 41 A. 2R. 28 r., and 36 r.? 

21. How much hewn timber is 9T. 19 ft. 1725 in., 
150T. 39ft. 1695 in., and 500T. 31ft. 915in..? 



SUBTRACTION OF COMPOUND NUMBERS. 

RULE. Write the several denominations of the smaller 
quantity under the same denominations of the greater 
quantity: then^ begin with the lowest denomination^ and 
perform subtraction on each denomination separately. 
Whenever a number expressing a denomination in the 
upper line is smaller than the number under it^ increase 
the upper number by as many as make a unit of the next 
higher denomination^ and consider the number of the 
next higher denomination in tlie upper line^ to be 1 less 
than it stands. 

22. Subtract lib. lOoz. 16dwt. from 31b., Troy. 

23. Prom 6T. 3cwt. take 7cwt. 2qr. 15 lb., Avoir. 

24. From 2 fib 7 g take 7 5 6 5 29 5gr., Apoth. wt. 

25. Subtract 3qr. 3na. from 5yd. 2qr. 1 na. of cloth. 

26. Subtract 8bu. 1 pk. 6qt. Ipt. from 50bu. of com. 

27. From 3hhd. 25 gal. take 41 gal. 2qt. of wine, 

28. From6bl. Ikil. take Ifir. 6 gal. 3qt. of beer. 

29. Subtract3yd. 10 in. from 5 yd. 2 ft. 2 in., Long mea. 

30. Subtract 57 A. 2R. 31 r. from! m., Square mea. 

31. Subtract 2Y. 90 d. 4h. 55m. from 4 Y., Time. 

MULTIPLICATION OF COMPOUND NUMBERS. 

RULE. Begin with the lowest denomination^ and mul- 
tiply each denomination separately; divide each product 
by the number which is required of its own denominatiof* i 




te malu < mMj^ tiu mext higher; vritt du retnninJet 
naJer tht ifiiiipirtli ii nnllipliei, and tarry tht 9««tiMl . 
la Uu product of tht ntit higher den^miaatiaa. ^ 

M-,iiiipIy £215 I9s. 6d- In- 72 or iis factore. 

Mulli(.ly 21b. Sos. 7dir:. iogr., Tror. bj- 56. 

Wbw is 16 ihnes 18cm. S^r- 15tb-, 14ch-» 

WItai is 61 tunes 36bu. 3pk. 6<]i. 1 pt , Drj tae». 

Hiiliipl}' 4p. lOogal. 3<ji. of viae br 60. 

Multiply 2tn- H»t. 3^t., Low mea., bj 63. 

Multiply 401-320 A. 1 R. Or , $qusieinea.,by 1&. 

Mulu|<]y 3Y. 250d. i4h. 30 in., Time, by 96. 

DtVlSIOS OF COMPOUND >'DMBERS. 

RULE. Dieidt each denomination teparalettf, btgiit' 
wing Kith the higlieH. IVhemeer n rtmaiiider occHrf, 
rtdtue il to the next lower denomination, add it to thi 
number expretud in Ike loiter denomination, and diviJ^ 
their etm. 

40. Divide X251 15s. 7d. Sqr. ioto 46 equal parts. 

41. Divide 151b. 3oz. 7-lwt. 5gr., Troy, by 13. 

42. Divide 12T. 27 lb. 15oz., Avoirdupois, fay 5. 

43. Divide ISGE.e. Sqr. 3na. of cloth by 31. 

44. Divide 1621 bu. 2pk. of com Into 50 equal parts 

45. Divide 1 pipe of wine equally aiuong 9 owners. 

46. Divide a Leap year into 100 equal parts. 

FEDERAL MONEY. 

The denominations of Federal Money are, the eagleg 
the dollar, the dime, the cent, and the mill. 10 niilli 
make 1 cent, 10 cents I dime, 10 dimes I dollar, and 10 
dollars 1 eagle. Dollars, $, and Cents, cIs- are ibe only 
draominaiions commonly meniioned in business — eagles 
being counted as tens of dollars, dimes boing counted as 
tens of cents, and mills not being denoted. 

100 cents = S 1 II • <■«"' ■ • ■ = Too of^ * ^ 

The cents in any number of dollars are expressed by 
the same 6gtii'ea wliich express the dollars, with two 
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ciphers annexed; $ 15= 1500 cents. The dollars in any 
Dumber of cents are distinguished by cutting off two fig- 
ures from the right for cents; 325 cts. = $3.25. 

Operations on numbers expressing Federal money, are 
performed as on simple numbers; care must however be 
taken, in addition and subtraction, to place dollars under 
dollars, and cents under cents; these denominations being 
separated by a point. 

. 47. What is the sum of $34.21, $7064.04, 36cts., 
$10004.85, $96, $900.10, $14, $1.99, and $76529? 

48. Subtract $4926 from $12262.37. 

49. Subtract $297.18 from $100000. 

50. Suppose $295.48 to be a multiplicand, and 25 the 
multiplier; what is the product.^ 

In multiplication, only one of the factors can be Federal 
money, and the product will be of the same denomination 
as this factor. If, therefore, there be cents in either fac- 
tor, two figures must be pointed off for cents, from die 
right of the product. 

51. What is the product of 96 cts. multiplied by 43 ? 

52. What is the value of 1304 pounds of coffee at 9 
cents per pound ? 

53. How many times $7 are there in $29.46 } 

In division, when both the dividend and divisor are 
Federal money, they must both be of the same denomi- 
nation. If therefore, one of the numbers contain cents, 
and the other dollars only, the latter number must have 
two ciphers annexed to it. 

54. How many barrels of flour, at $4.36 per barrel, 
can be purchased for $ 4370 ? 

- 55. Divide $4279.50 into 746 equal parts. 

56. If 407 pounds of Hyson tea cost $395, what is 
the cost of 1 pound ? 

57. How many times are 95 cts. contained in $56 ? 

58. A merchant sold 1248 yards of cloth, at such price 
as to gain 1 cent on every nail. How much did he gain ? 

59. What is the gain on a hogshead of molasses, sold 
at an advance of 3 cents per gallon ? 

60. A jeweller sold a silver pitcher 31b. 8oz. 16dwt • 
at 7 cents a pennyweight. What did it amount to ? 



AKITHHKTIC. IX. 

61. Wtatbfefrg^of^HgOpw di of cotton &Mn 
Cbriesua is Unrpool, at %4 pei too I 

Mt5CCtXjU(COC3 EIXAJfPUrS 

■R rvqajred for bonCA: 4 Imeb tfaier ? 

63. How mucii wil 46 bosbels of oats cost, ta 4 pence 
S ftnbii^ for ererr 'no mru ? 

64. A hmwtr soU 96 bi^bnds of beer for £38^* 
I6s- HIbi vns the pricR of I pini u tbe same rate ? 

65. A c«nain tippler spem 12 cents a day for anient 
tpiril, during 39 successive weela, and (ben died, the fic- 
tun of tih (oUt- ^Miai did tbe spim aQ cost ^ 

66. Bought fire IomIs of wood; the Grs| cootainn^ 1 
cord 32 cubic (eet, the se?o«ul 1 cord 64 cnlMc ieet* the 
tlurd 112 cubic feet, the fourth I cord 2a cubic leel, wd 
lb? filth I cord 20 cubic feel. How many coeds 
ibAre in the whole ? 

67. Bought goods lo the amount of £25 13s, !0d. 
3<{^• *,-'an(t afierivards sold ^oods to the same r.tan, amoiint- 
iug to £30 10s. 4d, 2'ir. What is the balance of money 
in my favor ? 

en. A farmer so!d five lots of land, at $9 an acro; tbs 
first lot containing 30 A. 2R.20r.,the second 41 A. 3R. 
8r., l)ie liiird 14 A. I R. lOr., the fourth 25A. SSr., and< 
the fiflh 54 A. 6r. What did the whole amount to? 

69. How many cubic inches in a brick S inches long, 
4 inches wide, and 2 inches thick ? 

70. How many cubic inches in the cube of 2 inches ?l 

in the cube of 3 inches ? in the cube of 4' 

inches ? in the ci)ha of 5 inches ? 

7 1 . If the cube of 4 inches be taken from the cube of 
1 fool, bow many cubic inches will remain .' 

72 if the cube of 4 inches be taken from the cuba- 
of 2 feet, how many cubic inches will remain ,' 

73. A youMg man, on commencing business, was worth' 
jC643 lOs.; ihelirst year he cleared £54 1 ls.7d. 2qr-; 
the second year, £87 Os. 10 d. Iqr.; but iho third yern' ho 
lost £106 7 s. ] 1 d. 3qr. How much was he then -.iorih? 
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74. A gentleman had a hogsliead of wine in his cc/iar, 
from which there leaked out 17 gal. 3qt. 1 pt. liow 
much then remained ? 

75. A man started on a journey of 20 miles G fur. 20 r., 
and stopped to rest at a house, 4 m. 4 fur. 20 r. from the 
place of starting. How far had he still to go ? 

76. In a pile of wood, 96 feet long, 5 feet high, and 4 
feet wide, how many cords ? 

77. How much would 13 hogsheads of sugar cost, at 
8ceDts per pound; allowing each hogshead to contain, 
8cwt. 3qr. 24 lb..? 

78. A cent weighs 8 pennyweights 16 grains. What 
is the weight of 100 cents ? 

79. How many yards of cloth are there in 19 pieces; 
each piece containing 27 yd. 3qr. 2na. ? 

80. If a man sell 2bl. 1 kil. Ifir. 6 gal. 2qt. Ipt. of 
beer in one week, how many barrels would he sell in 
26 weeks ? 

81. If 1 pint and 3 gills of wine will fill a bottle, how 
much will fill a gross, or 12 dozen bottles ? 

82. A father left an estate worth £5719 ITs.^to be 
divided equally among 1 1 children. How much was'-jSach 
one's share .? "^ 

83. Sixteen men own 24 tierces of molasses, in equal 
shares. What is one man's share ? 

84. A company of 23 men bought 1850 acres 10 rods 
of wild land, and divided it equally among them. How 
much land had each man ? 

85. What must be the length of a lot of land, that is 6 
lods wide, in order that the lot shall contain 1 acre ? 

Observe in the above question, that 1 acre contains 
160 square rods; and, that this number of square rods is 
the product of the two factors that denote the width and 
length of the lot. See Problem V, page 21. 

86. ^Vhat must be the depth of a house lot, that mea- 
sures 72 feet on the front, to contain 9432 square feet ^ 

87. What must be the length of a stick of hewn timber, 
that is 10 inches wide and 1 ft. 3 in. deep, in order that 
the stick shall contain 1 ton ? 

Observe m this question, that the number of cubic 
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inches in a Ion, Is the product of tJie three factors which 
duiioiif, in iociics, the u'idin anA de[ith and leagili of iha 
stick. See Probllm viii, page 22. 

88. What must be the length cf a pile of wood that is 
, 4 feet wide and 3 feet high, in order tliat the pile shitf 

contain 1 cord, that is, 123 cubit: feet ? ; 

89. Suppose a pile of wood to be 11 feet long and 3 
feet wide; how high must it be, to contain 2 cords 4 feet 
of wood and 10 cubic feet ? 



FRACTIONS. 
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A FRACTION signifies one or more of tlie equaf 
inlo which a unit, or some quantity considered a 
teger, or whole, is divided. 

A fraction is expressed by two numbers or (ernw, 
written one above the other, thus, -|-. The lower term 
— called the denominator ^~ denotes the number of equal 
parts into which the inlegtr is divided; and the upper 
term — called the numerator — -indicates what number 
of those equal parts llie fraction expresses. 

We may nut only consider a fraction as a certain num* 
ber of parts of a unit, but, may also view It as a part, 
of a certain number of units. Thus, § may either be 
•considered as 2-thirds of 1, or, l-tlilrd of 2; for l-third 
of 2 is the same quantity as 2-thirds of 1. Hence, if the 
numerator of a fraction be viewed as an integer, and' 
divided into as many equal parts as the denominat 
dicates, the fraction may be regarded as expressing oni 
of these parts. Thus, If 4 be divided Into 5 equal parts^ 
rhe fraction ^ expresses one of these parts. ] 

Fractions generally have their origin from the division 
of a number by anothar which does not measure it; th^ 



excess of the dividend, above iihai can be measured b^ 
the divisor, being die numerator, and the divisor bein^ 
the denominator, as sliowit in Art. VI. 

If the numerator of a fraction be made equal to tho 
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denominatoi', (he fraciion becomes equul to unhy; tiiu* 
J^I, If ihe niimcraior be greaicc iliaii llie dcnoininuor, 
the fi'actioa is equal lo as many units as llie dcno/ninaior 
is contained limes In ihe muiierator ; fw example '^^=3. 
Hence, a fraction may bo vietved as an iinej:ecuted diei- i 
iion; liie divisor being written under ifie dividend. It ' 
follows, also, thai since any nuniber divided by I gives 
the same number in ibe quotient, any number m^ bo 
expressed as a fraclioji by making I lis denominator 
For example, 17 may be expressed llius, '/. 

*riie following propositions concerning irnclions, should 
be distinctly noticed. 

PROPOSITION I. ^s many times ns the numerator is 
madt greater, so many time^ the fraction it viade greater; 
aad, as many limes aa the numerator is morfe sTiialUr, n 
many times the fraclion is made umalhr. Hence, afra 
Hon is miiUiplied by multiplying the numerator, and 
iiitided by dividing the numerator. 

rKoPOsiTio.'v II. Jls many times as ihe denominator is 
made greater, so many limei the fraction is made smaller; 
and. At many times as the denominator is made smaller, 
to many limes the fraction is made greater, thnce, a 
fraction it divided by multiplying the denominator, and 
nuttipUed by dieidiag the denominator. 

PROPOSITI OIS III. fVhen the numerator and denomina- 
(or are both multiplied, or both divided by the same n'um- 
btr, the quantity expressed by the fraction is net iktrehy 
fhangtd. 

A PHOPER FRACTION IS A fj-action whose niuiieralor 
nless than its deuominutor; as -jg. 

An IMPROPER FRACTION is a fraction wliosc numeraloT 
equals, or exceeds lis denoratnator; as i, ^^. 

A number consisting of an integer wiUi a friiclion an- 
iined, as 14^, is called a mixeo number. 

A COMPOUND ruACTiON IS a fraciion of a fraction; as 

Wl. }or-,',ofj. 

-kA COMPLEX FRACTION is that which has a fraction 
4J|aer at its numerator, or in its denominator, or in both 
flflhem; ihus, ^' ^' |r ' 
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REDUCTIuN OF FEACTIO\S. 

' Redhctioiv of f'RACTiONS consists in cl angin^ them 

I from one form to aDoiher, wilhoui altering their value 

^ CASE I. To reduce a fraction lo its lowest lerAll 

that is, to change the denominalor and numerator to tbs 

smallest numbers that will express the same quantity-. 

. RULE. Divide both terms of ike fraction by thei 

, greatest common measure, and Ike two guolienta ■uiU be i^ 

' lowest terms of the f'-aclion. See Prob. ix,p£^e 22. 

I When the grealegl common measure is readily per-" 

t ceiyed, tlie fraction may be redoced menially. For in* 

stance, the greatest common measure of the terms of the 

fraction -^^ , is 4, and the only notation necessary in 

(reduction, is, ■j'j=:|. 
Dividing the terms of a fraction by a common measured 
that w not the greatest, will reduce it in some degree, and 
when thus reduced, it may be reduced still lower b] 
L another division, and so on, till no number will messuH 

^ both the terms. For example, to reduce J§, divide by 2^ 

and the result is ^j; again^ divide by 3, and the result i« - 
. , ^. Here the fraction is known to be in its lowest terms^ 
' because the terms are prime to each otiier. 

1. Reduce ^^jW to its lowest terms, by repeatedly 
dividing the terms by any common measure. 

2. Reduce /^^g to its lowest terms, by dividing the' 
terms by their greatest common measure. 

3. Reduce each of the following fractions to its lowes^ 
terms. t'A- 'Hi- -t^^- ^z- i-r^- Jill- 



c.*SE II. To reduce a whole number lo an impropeir 
fraction. 

RULE. MuUiply the uihok numler by Ike proposed 
denominalor, and ike product mill be the mimeralor. 

When the quantity lo be reduced is a mixed number, 
the numerator of ihe fraction in the mixed number rausrtf 
he added to the product of the whole number, add tJi 
sum will he the nimierolor of the improper fraction. 
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4. Reduce 1 6 10 a fraction whose dec 

jg I In I unit diere are 9-nintlu; 

g thereTore, (here are 9 limes as 

— - - ,,. many- nintlis as tiiere are units in 

144 ^ns. i,- I g„^ number. 

5. Reduce 75 lo a fraciion whose denominator is 13. 

6. Reduce 3 to a rraction whose denominator is 342. 

7. How many fifteenths are diere in 74 ? 

8. How many eighths of a dollar in $647 .' 

9. Reduce 36^ lo an improper fraction. 

2^ 4 In lliis example, we add Ihs 

-'' 4-seventhsJo tlie seventlis pro- 

duced by ine multiplii-ation of 36 

256 Jlnl.^^ by7, andthusobmin^^*. 
JO. Reduce 25^| to an improper fraciion. 

11. Reduce 615 jf^ to an improper fraction, 

12. How many sixteenths of a dollar in $541^? 

CASE III. To reduce an improper fraction to a whole 
number, or a mixed numher. 

KULE. Divide tkt numerator by the denominator, and 
the tjiiolient mil be lite whole, or mixed number. 

13. Reduce ^g^ to a whole, or mixed number. 
gwg2 I Since |- are equal to 1 unit, 

"~"~ 2 AKi there are as many units in ^ j^ as 
45 9 — 45, I (here are limes S in 362. 

14. Reduce ^|?2 to a whole, or mixed number. 

15. How many units are there in *-^y-' .' 

16. How many dollars in -^~ of a dollar.' 

' CASE IV. To reduce a compound Irac'ion to a aun- 
^, or single fraction. 

ECLE. tMnltipty all the numerators tognher for a new 
vnmeraior, and all Hit denominators for a neto denomi- 
iMtor: then reduce the new fraciion to its Iviffsl termt. 

When any numerator is equal to any denominator, the 
operation may be abbreviated by rejecting both. 

If pari of the compound fraction he an mteger, or a 
I mixed mnnber, it must fii it be reduced to an uiipj^iper 
frjicliou 
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. Reduce J of f of ^ of 6 to a simple fraction. 
IclvSvi^" — 3 I Here the commou lerin, 3, Is 
ftf^}/^Te=ji F I omiued in the multiplication. 
18. Reduce | of y^ '" ^ simple fraction, 
'' 19. Reduce | of fj of J^ to a simple fraction. 
2Q Reduce ^ of i^j of^j^j to a simple fraction. 
Reduce ^ of | of J of 5 to a simple fraction. 

tlASE V. To reduce a fraction from one denominallon 
[Other. 

ri.E. Multiply Ihe proposed denominator by the 
merator of Ike giv^n fraction, and divide the product 
by the denominator of the given fraction; the quotient 
niU be the numerator of ike proposed denominator. 

K. Reduce | to a fraction wliose denominator shall be 
•V, in other words change 5-sixtlis to fourteenths. 
14 i i '^ equal to j of ^| , and i is 

5 5 times as much : we therefore 

.rg ^ find 5 times 1 4-rourteenth9 and 

' — ^n*. y_' take } of this product for tha 

1 1 1 l* I required fourteenths. 

. How many fiftlis are ihere in | .' 
. -^ is equal to how many tweoty -fourths ? 1 

as. Reduce | to a fraction whose denominator is 4. 
26. How many twelfdis of 1 shilling in ^ of 1 s.? 



^^^■wiot 

^^^nmeri 



CASE VI. To reduce the lower denominations of a 

compound number to the fraction of a higher denomination.'' 

RULE. Reduce the giBen quantity to the loietit denomi- 
nation mentioned, and this number will be the numerator: 
then reduce a unit of the higher denomination tu the same 
denomination mlh the numerator, and this number will 
be the denominator. 

27. Reduce 7oz, ISdwt. I3gr. to ilie fraciion of a 
pound. 

We find, that 7oz. ISdwi. 13gr. when reduced lo 
grains, gives 3805 for the numoralor ; and 1 pound when 
reduced to grains, gives 5760 for the denoraiiiaior. 
Therefore, ^^l = /^^^ is the fraction required. 

38 Reduce 4s. 9d. Sq^r. to the fraction of JE I. 



^i^ 
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29. Reduce 3^ inches to the fraction of a yard. 
SO. What fraction of a hogshead is 9 gal. 2 ^ pt.? 

31. Reduce 5cwt. 81b. 4oz. to the traction of a ton. 

CASE VII. To reduce the fraction of a higher denoini* 
nation to its value in whole numbers of lower denominatior- 

RULE. Multiply the numercUor by that number of /Ac 
next lower denomination which is required to make a unit 
of the higher y and divide the product by the denominator; 
the quotient will be a whole number of the lower denomi' 
notion, and the remainder will be the numerator of a fraC' 
tion. Proceed with this fraction as before ^ and so on. 

It will be readily perceived, that the fraction of a higher 
denomination is reduced to the fraction of a lower, by 
multiplying the numerator by the number of units of the 
lower, required to make a unit of the higher. Thus, -| of 
a bushel is 4 times as many 6fths of a peck; that is, ^-^ of 
a peck. Again, ^-^ of a peck is 8 times 12-fifths, that 
is, ^-^ of a quart; and again, ^-^ of a quart is 2 times 
96-fifths, that is, -^^ of a pint. If the denominator bo 
multiplied, instead of the numerator, the effect is the re- 
verse, and the fraction is reduced to a higher denomination. 
Thus, f of a pint, (the 5 being multiplied by 2,) becomes 
{^ of a quart;. -^0 of a quart, (the 10 being multiplied by 
8,) becomes ^ of a peck; and ^% of a peck, (the 80 
being multiplied by 4,) becomes y^^ of a bushel. 

32. Reduce {^ of a gallon to its value in Quarts, &c. 

1 1 We find by multiplication, that 



_4 

2)44 
3 8 

12)16^ 
1 4 

12)16 



\l^ of a gallon is {i of a quart; 
and, by division, that ^i of a 
quart is 3qt. and -^t^ of a quart. 
We then find, that -^ of a qt. is 
^ of a pint; and, that || of a pt. 
is 1 pt. and ^^ of a pt. And thus, 
by finding die units of one de- 
nomination at a time, we finally 
obtain the whole answer, which, 
denoted as a compound number, 
is 3qt. Ipt. l^gi- 
83. Redure | of X 1 to its value in shillings &c. 
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34. Reduce ^| of a yard, to its value in feet, &e. 

35. In ^5 of Icwt, how many quarlers, pounds, &c.i 

36. Reduce ^' of a bushel lo pecks, quarts, andpiols. 

CASE VIII. To reduce fractions to a common denomi* 
nator; tliatis, lo cbangetwo or more fractions which 
itlfferenl denominators, to equivalent fractions, tliat sha^l 
iiavc the same deiiominator- 

RL'LE lii. Multiply each numerator into all the denont- 
inators except ilsuun,for a new nuniera/or. Then mu/- 
liply alt ike denominators togclhtr for a new denominator, 
and place it under tnch new nvmeralor. 

RULE 2nd. Find Ike least common mvltiple of the given 
denominators for the common denominator; then dividt 
the common denominator by each given denominator anA'. 
tniilliply the quotient by its given numerator; Ike several 

Products teill be the several new numerators. (See 
'bdblem X, page 24.) 
The 1st. of the above rules is convenient when lhp> 
terms of the fractions are small numbers, but tbe Snd- ^ 
otherwise lo be preferred, as it always gives adenoraoM 
tor which is the least possible. Other methods of findh 
B common denominator will occtu' to the student, afti 
further practice. ■ 

If any of the fractions to be reduced lo a conmion de 
nominator be compound, they must first be simplified. : 

37. Reduce |-, -JJ, -^^ and {^ to a comioon deoomi 
nator. 

In tills example, tlie least common denominator is found 
to be 840. Then the several niimerslors of the comnuMk: 
denominator are found as follows. 
840-^ 8 = 105, and 105X 5 = 525. Jlns. |=ifi 
fi40-M2== 70, and 70X11=770. 4^ = ^ 

840-M4= 60, and 60X 9 = 540. ^\=U 

840 4-15^ 50, aiid 55x13=723. i?=^ 

38. Reduce -fj , -^ and j"; to a common denominatwi! 

39. Reduce | , j? , 4 and | lo a common denominator* 

40. Reduce ^ih ^"" tI '" " f^f'in'non denojoinaior. 

41. Reduce ^ and ^ oi 3 to common denominator- 
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CASE IX. To reduce a complex fraction to a simple 
fraction. 

RULE. If the numerator or denominator^ or bothy be 
itkole or mixed numbers^ reduce them to improper fraC' 
ttom: multiply the denominator of the lower fraction into 
the numerator of the upper^ for a new numerator; and 
multiply the denominator of the upper fraction into the 
numerator of the lower, for a new denominator. 

42. Reduce gy to a simple fraction. 

Thp nnpnitinn ^ ^ 9X7 63 /|no 68 

1 he operation. ^^^=^.=_-_=^ ^ns, -^^ 

43. Simplify each of the following complex fractions. 

1. B. &i. ^. 21. 61. 2J. 
J 5 8 5$ 4} 7,^ IJ 



ADDITION OF FRACTIONS. 

Fractions are added by merely adding their numera- 
tors, but they mu$t bi? of the same integers; we cannot 
immediately add together | of a yard and | of an inch, 
for the same reasons that we cannot immediately add 
together 5 yards and 3 inches. They must, also, be of 
the same denomination; we cannot immediately add to-^ 
gether /otir/A5 and fifths. 

RULE. Reduce compound fractions, {if there be any), 
to simple fractions, and reduce all to a common denomi- 
nator; then add together the numerators, and place their 
sum aver the common denominator. If the result be an 
improper fraction^ reduce it to a whole or mixed number. 
44. Add together, 3^, |, 8f and f . 

By operations not here de- 
noted, we find the common de- 
nominator to be 360; and also 
find the several new numerators. 
The sum of the fractions is fj^ 
_2|7i^ which, added to tlio 
whole numbers, gives the totaJ 
sum, 13 f^- 



1 


360 


H 


280 




225^ 


sf 


216 


i 


270 



«3H* m=^H} 
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45. Add together, 9|, 12,*3, ^*g, | and 21 J. 

46. What is the sum of to +1 + 4 + 7 + ^1 ^ 

47. What is the sum of 19^4-? of l + ^iV+iy? 

48. What is the sum of ^ of i^ + 37 + 6 J+A ? 
49- Find ihe sum of ^ of a shilling and | of a penny ? 
In this example, iirst reduce the ^ of a shilling to pence, 

and the fraction of a penny. 

60. Find the sum of ^ of a gallon and f of a gill. 
SI. What Is the sum of 5 1 days and 52^^ mimiies .' 
53- Whalia tlie sum of ? of a cwl., 8 fib. andSj'jjOZ.? 

SCBTRACTION OF FRACTIONS. 

As in addition of fractions ive find the sum of their 
nnmeraiors, so in subtraction of fractions we find the 
difference of their numerators. 

RULE. If either quantity be a compound fraction^ ■. _ 
rfu« it to a simple fraction, and if the tao fractions kavt 
different denominators, reduce them to a common denom- 
inator. Subtract the numerator of the subtrahend frov^ 
tkt numerator of the minuend, and place the remaindof 
over the common denominator. 

When the minuend is a mixed number, and thefra 
lion in the subtrahend is greater than that in the mini 
enrf, subtract the numerator of the subtrahend from (AC^ 
denominator, and to the difference add the numerator of , 
the minuend; and consider the integer of the minueni' 
to be 1 les) than it stands. 

It is not always obvious, which of two fractions ex- 
presses the greater quantity. In such ease, the iraction)^ 
are denoted with a ciiaracter between them, thus, ^| \^ \^^ 
and tlie greater is discovered by reducing them to acora-j 
mon denominalor. 

53. What is the difierence between 24_f and 26| ? 

72 Here the fraction in the siib- 

265 27 traliend is the greater, i 

24! .56 ^'^ obliged to convert a unit inin • 

seventy-seconds to obtain a qiian 

tity from which to subtract ^\. 



frtm 
lindemM 

froM 

miniilH 

m fhf 




Ml 
n. vnmi 



n 

the diflerencr botnei 




'RACTIONS. 

>5. Perform subtraction on ^| t/i \^. 

S. Wbat will lemain if 51 f 5 be taken from 34 | ? 

i7. Subtract ^ of I from 36i'fl. 

58. What is the difl'erence between 4^5 and lO^V? 

59. Wliat will renmin if § of ^ be taken from a timt ? 

60. What is the difference between j^j and 5J- ? 

61. 4| — J off of y is equal to what quantity? 

MULTIPLICATION OF FRACTIONS. 

The following rules for multiplication of fractions, are 
based on the Propositions i, and 11, staled in page S7. 

CA9E I. To multiply a fraction by a whole number. 

Rin.B. Eilhtr mulliply tke numerator, or divide the 
denominator by tht wkole number. 

CASE II. To multiply a whole number by a fraction, 

RULE. Multiply ike wliule number by the numerator, 
and divide tke jiroduct by the denominator. 

c.tSE rii. To tnahiply a fraction by a fraction. 

Rt!LE. Multiply numerator by numerator, and denom- 
inator by dtnomiuator, for a neui fraction. 

When both factors are mixed numbers, it is generally 
more convenient to reduce them to improper fractions 
and then proceed according to die rule under Case in, 

The effect of multiplying any quantity by a proper 
Iraction is, to give in the product, such a part of the 
quantity multiplied as the fraction indicates. Thus the 
product must be less tban the multiphcand. Tiiis effect 
of :he operation will appear consistent with the principle of 
multiplicaiion, when it is considered, that multiplying any 
number by 1 , gives only the same number in the pro- 
duct; and, therefore, muhiplying by less than 1, must give 
kproduct less than the number multiphed. 

62. Muliiplyl^byfl. 5|^'' = -a8^== 3^=^^ 

63. Multiply 49 by |. (See rule under Case it.) 

64. Multiply -fj by ^. (See rule umler Case m.) 

65. Multiply 6i'u by Si-*,. (Remark under Rule III.) 

66. What is llie product of ^ by 15 " 
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67. What is [he product of 9241 by -j^ ? 

68. Whal is Uie product of -^^ by |^ ? 

69. What is the product of S^^o by ia-rV? 

70. Which is llie most, I X 65, or, 65 X | ? 

71. What is ihe product of 294 f J by 25 ? 
In this example, it will be most convenient to finii tlie 

jtroduct of the whol ' numbers without regard to the {Tac- 
tion first; then Eind the product of tiie fraction in a sepa- 
rate operation, and, tinally, add the two products together, 

72. What is the product of 361 by 34 l^ ? 

73. How many stjuare inches of paper in a sheet tli« 
is 14J inches long, and llf inches wide? 

DIVISION OF FRACTIONS. 

The rules for division effractions, like those for ir 
plication, are based on Proposhions i, and ii. 

CASE I. To divide a fraction by a whole number, 
RULE. Either divide the numerator, or mutHpb/ th* 
denominator, by the mhoh number. 
CASE ti. To divide a whole number by a fraction. J 
RULE. Multiply the whole numfier by the denomina^ 
lor, and divide Uie product by ike numerator. 
CASE III. To divide a fraction by a fraction, 
RULE. Invert Ihe divisor, and then proceed as in mul- 
tiplying a fraction by a fraction. 

Observe, that the operation of this last rule is, to niut*< 
tiply the denominator of the dividend by the numerator- 
1)1 the divisor for a new denomiiiaior, and the numerator' 
of the dividend by the denominator of the divisor for a- 
new numerator. ■ 

Compound fractions are to be reduced to simple oneSjf 
and mixed numbers to improper fractions, before tlxt 
adaption of either of the above rules. 

74. Divide 1^5 by 8. ]'a-^S = -r5'>f¥ = 55- •^n'- 

75. Divide 14 by t^. (See rule under Case ii.l 

76. Divide j^ by \! {See rule under Case iii.) 
77 D'vide the coinpoimd fraction J of t5 ^J 6. 



79. Divide 325 by the mixed number 5^, 

79. What is the ()uaiieni of §J divided by 13 ? 

80. What is ibe quoii'^nt of !il divided by /j .' 
SI. What is llie ijuoiient of -^^ divided by ^% ? 

82. Divide | of ^q by j^ of | of | . 

83. What is the ijuoiietit of 9l| dividedby 15.' 

84. WTiat is ibe quotient of 206 1 divided by 9 ■{., ? 
8h. How maiiy limes is f J contained in 319.' 

66. How maJiy limes is 111^ contained in Q9^} 

87. How many limes ^ of an inch in ^g of a yard .'' 
First, reduce the ^^ of a yd. lo tlie fraction of an incll 

88. How many thnes | of a gill in 3 barrels .' 

89. Suppose a wheel to be ll^'^feet in circumference; 
how many times will it roil round in going 39 ^ rods ? 

MISCELLANEOUS EXAMPLES, 

In the foUowing examples, ail fractions which appear 
in the answers, must be reduced to tlieir value in whole 
luimbers of lower denominations, whenever there is op- 
portuniiy for sueh reduction. 

90. What distance will a carnin in 9| hours, allovring 
its velocity to be 23| miles an hour ? 

91. Suppose a car wheel to be S feet 7 inches in cir- 
Romference, how many times will it turn round in running 
46 3 miles .' 

92. If 3fcwt. of BU!;tir be taki 
laining 14twi. 1 qr. Sjlb., how 
hogshead .' 

93. What is the sum of ICf cwt-, Tcwt. 3qr. S^Jlb., 
2T. I9|cwt.,2cwt. IJqr-, and^-ofalon? 

94. A farmer owning 132| acres of land, sold 46A. 
3R. 12 r. How much land had he remaining.' 

95. What is tlie value of 36 J acres of land, at $47g 
per acre ? 

96. What is the vaJue of 15^ barrels of flour, at 
$4.62^ per barrel.' 

97. What is the value of a load of wood, containing 
Sfeel, [J^ofa cord,] at $5.25 per cord.' Or,wlialis| 
^|5.25? Or, $5.25X|=.' • 



from a hogshead con- 
ich will remain in the 
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much land Is iliere in a squai'e loi, meiisurmg 
ivery side ? ^See page 28.) 



n a loi, 



t is 65 i 






93. H, 

354 L rod 

99- What qiianmy of land 
long and 47| rods wide ? 

100. What quantity of wood is there in a pile, 14 
feet long, 3-^^ feet wide, and 61^5 feet high .' 

101. Suppose a lot of land 10 be »5 ^ rods widi 
long must it be, to contain I acre .' (See Prob. v 
21. Consider iliat 1 acre contains 160 rods.) 

102. What quajitity of loal" sugar must be sold at 19^ 
cents per poimd, that the price shall amount to ^524.' 

103. VVliat cubical quantity of earth must be removedj 
in digging a pit, 13^ feet deep, 12-|feet long, and 9| 
feet wide ? 

104. What quantity of hewn timber i^ there in a sttct 
that is 12^ feet long, 2j feet deep, and 1| foot wide? 

105. Suppose a slick of timber to be l-j^fooi deep, 
and 8 inches wide; what must be the length of the 
in order that its quantity shall be 1 ton of hewn timber. 
(See Prob. v(ii, page 22. Consider a ton as tliepro> 
duct of three factors.) 

106. Suppose wood to be piled on a base 18 feet low 
and 7| feet wide, what must be the height of the pile, t4 
contain 9-\ cords.' 

107. What quantity of molasses in 4 casks, containing 
severally, 55l.gal., 31^gal., 27r-5gal., and 5tj|\gal..' 

103. What is the cost of 4SG| bushels of corn, at62| 
cents per bushel .' . 

109. Suppose 6 1 gallons to have leaked from a hog*? 
head of wine, what is the value of the remainder of tlie 
wine, at 87 j cents per gallon .■■ 

110. How many botites, each holding 1^ pint, are re-' 
quired for bottling 3 barrels of cider ? 

111. Suppose 4^ gallons of cider to have ovaporaled; 
from a barrel; what number of boides, each holding 1 pt, 
3^gi., will be required to bottle the remainder? ' 

112. What is the value of 142^ tons of coal, at 7|;; 
dollars per ton .■' 

1 13. What is the value of g of a bushel of wheat, at 
llie rale off of a dollar per bushel? [|Xff=?] 
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114. If 1 hogshead [63 gal.] of molasses cost $26 j, 
what is the cost of 1 gallon ? 

115. What is the cost of 7bhd. G^gal. molasses, at 
Il^^o cents per gallon ? 

116. What is the cost of 25 yards 3^ quarters of rib* 
boo, at 19^ cents per yard ? 

117. If 5 ^ cords of wood cost $ 26 ^ , what is the cost 
of 1 cord ? 

118. What is the value of 16f tons of hay, at 11 ^ 
dollars per ton ? 

119. What is the value of lib. 6oz. 12dwt. of silver, 
at 20 1^ cents per pennyweight ? 

120. If 16 f yards of broad-cloth cost $86.24, what 
is the cost of I yard ? 

121. At 5s. 3^d. per yard, what is the cost of 78 J 
yards of cambric, m pounds, shillings, and pence ^ 

122. If 492 1 yards of cloth cost £68 4 s. lOd., what 
is the cost of 1 yard ? 

123. If 13| yards of cotton cost 12s. 9d., what is the 
cost of 1 yard ? 

124. What is the value of 5768^1b. of coffee at lOj 
pence per pound f 

125. At what price per pound must I sell 432^ pounds 
of coffee, in order to receive £27 3 s. for the wiiole? 

126. If £448^^0 be equally divided among 76 men, 
what will each man receive ? 

127. If ^ of a yard of cloth cost $3, what is the price 
oflyard.J^ Or, $3^^ = ? 

128. If 7^1 barrels of apples cost $21^, what is the 
cost of 1 barrel of the apples ? 

129. If 4 y gallons of molasses cost $2|, what is the 
cost of 1 quart ? 

130. If 1^ hogshead of wine cost $250^, what is tlie 
cost of 1 quart ? 

131. Bought 5 yards of silk, at $2:J^per yard; 16 J 
yards of ribbon, at 12^ cents per yard; 17 pairs of gloves, 
at 68 J cents per pair; and 16^ yards of lace, at $3^ per 
yard. What is the whole cost ? 

132. Bought 6 \ pounds of tea, at 87 ^ cents per pound; 
15^ pounds of sugar, at 11^ cents per pound; 13^ poundf 

5 
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of coffee at 12i cents per pound; and 16^ g 
molasses, at ^ of a dollar per gallon. \Vliai is i 
cos I ' 

133. Bought 91 barrels of cider, at $2j per bam 
6 barrels of apples, at $ 1^ per barrel; K boxes of raisiii 
al $2.62 1 per box; 23 1 pounds of almonds, at 14 f 
pel pouBd. What Is llie whole cost? 

134. Bought 353^ bushels of wheat, atlofa doll 
per bushel; 420 busiieis of rye, at 96 J- cents per biislielj 
I-46J bushels of corn, at | of a dollar pnr bushel; aiM 
65 1 i bushels of oats, at 23 1 cents p^r bushel. What is 
ilie whole cost ? 

135. A purchased of B, 75| tons of iron at $9.61 
per ton. What qtiantlty of coffee, at 12 j cents per pound 
must A sell B, to cancel the price of the iron ? 

136. C purchased of D, 1397 hogsheads of molaasei_ 
at 15 I cents per gallon; and D, at ihe same time, pui*' 
chased of C, 896^ tons of iron, at $9} ]>er ton. How 
much was the balance— and to whom was it due .' 

137. What is the sum of ^, /^ , ^, |i, {^, J}, ^^^ 

133. Suppose -jj of {■j of -^f to be a minuend, and^j 
of 3 of ^ of ^ a siiblraiiend ; what is the remainder .' 

139. What is the product of ^ of| off of 100, multi- 
plied by I of I of ^ of I of 75 .' , 

140. What is the quotient of 4 of g ofU, divided In 

jor^|of|of-Hof|? '^ 

141. Suppose the sum of two fraclions lo be ^, ——j^ 
one of the fractiojis lo be ^; what is the other? (Sm 
PaoELEM I, page 20.) 

142. Suppose the greater of two fractions to be-^ 
and their difierence lo be ^3 ; ^-hat is (lie smaller &actkm^ 
(SeepROB.n,page20.) \^ 

]43._ Suppose the smaller of two fractions to be fM 
and their dilFcrenceto be j^; what is the greater fraction? 
(SeePROB. HI, page 21.) 

144. What are Uie two fractions, whose sum is H , an4 
whose difference is j y .' (See Prob. iv, page 21.) 

145. IfiVj be the prodoclof two factors, one of whici 
is ^, what is the other? {See Pkob. v, page 21.) 
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146. Suppose f to be a dividend, and -^j^ a quotient; 
what is the divisor? (See Prob. vi, page 21.) 

147. Wliat must be that dividend, whose divisor is 
If and whose quotient is f ? (See Prob. vii, page 22.) 

14S. Suppose the product of three factors to be ii^^ 
Me of those factors being |, and another ^ ; what 19 die 
drihs tliird factor.-* ^See Prob. viii, page 22.) 

149. A merchant owning -^j of a ship, sold ^ of what 
he owned. What part of the whole ship did he sell ? 

150. A merchant owning ^l of a ship, sold ^ of what 
he owned. What part of the ship did he still own ? 

151. If I buy ^ of ^ of a ship, and sell | of what I 
bought, what part of the ship shall I have left ? 

■ The kind of fractions, which have been treated in tliis 
article, are caUed Vulgar fractions^ or Common frac- 
tont, in distinction from another kind, called Decimal 
Cactions, or simply JJecimaU. 



XI. 

DECIMAL FRACTIONS. 

A DECIMAL FRACTION is a fraction whose denominator 
is 10, or 100, or 1000, &c. The denominator of a decimal 
fraction is never written: the numerator is written with a 
point pre6xed to it, and the denominator is understood 
to be a unit, whh as many ciphers annexed as the nume- 
rator has places of figures. Thus, .5 is ^^q , .26 is -^j 

007 la 907 
.W7 is looo • 

When a w^hole number and decimal fraction are written 
together, the decimal point is placed between them. 
Thus, 68.2 is 68y%, 4.87 is 4-^%, 

In the notation of whole numbers, any figure, wherever 
it may stand, expresses a quantity -^ as great as it would 
express if it were written one place further to the left : 
and so it is in tlie notation of decimal fractions — the same 
sygtein is contmued below the place of units. The first 
place to t'le right of units is the place of tenths; the second, 
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of hundredths; the tUrd, of thousandths; the fourth, ot 
ten-thousandths; and so on. 

Ciphers placed on the right hand of decimal figures; do 
not {dter the value of the decimal; because, the figures 
still remain unchanged in their distance from the unit's 
place. For instance,* .5, .50, and .500 are all of equal 
value,— they are each equal to ^ . But every cipher that 
b placed on me left of a decimal, renders its value ten 
times smaller, by removing the figures one place further 
from the unit's place. Thus, if we prefix one cipher to 
6, it becomes .05 [too^ > ^^ we prefix two ciphers, k 
becomes .005 [^fo^oT^] ; and so on. 

To READ DECIMAL FRACTIONS — Enumerate and veod 
the figures as they would be read if they were whole ntim* 
bersj and conclude by pronouncing the name of the lowest 
denomination, 

1 . Read the several numbers in the following columns. 
.99 .2008 4.008 24.09 

^064 .00006 6.37002 ^0.1174 

.0003 .03795 .99999 6.972479 

.5237 .130009 5.0001 28.797 

3. Write in decimals the following mixed numbers. 
24Tf^ 326^Vo S^fgl^ 47—^ 



160006' 

. ^-.^ ,,. -^ ., 251 

T^OO ' TOOO •'" Tooff "lOOOCT 



^Q 6 T 21 OT 4 2 fi 251 



fi^Tof^i? l^x^^fri ^tWo^ ^To15oV66"6 

ADDITION OF DECIMALS. 

^ Add the following numbers into one sum. 151.7 
-I 70.602+4.06+807.2659. 

151.7 In arranging decimals for addition, 

70.602 w® place tenths under tenths, hun- 

4.06 dredths under hundredths, &c. We 

807.2659 ^^^" begin with the lowest denomi- 
nation, and proceed to add the col* 
uixw^ as m. whole numbers 



1033.6279 
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4. T^tat is the sum of 256.94+9121.7 + 8 3066? 

6. Add together .6517^+ 19.2+ 2.8009 + 51.0007+ 
4)0009 +22.206 + 4.73S. 

In Federal Money, the dollar is the unit; that is, dol- 
ors are whole numhers; dimes are tenths, cents are 
^ hundredths, and mills are thousandths. 

6. Add together $18.25, $4.09, $2.40, $231 075, 
$64,207, $50,258, $10.09 and 25cts. 

7. Write the following sums of money in the form of 
decimals, and add them together. $1 and Icent, 37 
cents, $25 and 7 dimes, 65 cents, $15, 9 dimes, 8 mills, 
4 cents and 3 mills, -^q of a mill, $7 and 8 cents, ^q of a 
niill,36j% cents, 10 eagles and 25 dollars, and 7 cents. 

SUBTRACTION OF DECIMALS. 

8. Subtract 4.16482 from 19.375. 



\ 



19.375 
4.16482 

15.21018 



After placing tenths under tenths, 
&c., we subtract as in whole num- 
bers. The blank places over the 2 
and 8 are viewed as ciphers. 

9. Subtract 592.64 from 617.23169. 

10. Subtract 48.06 from 260.3. 

11. Subtract .89275 from 12690.2. 

12. Subtract .281036 from 51. 

13. What is the difference between 1 and .1.^ 

14. What is the difference between 24.367 and 13.' 

15. What is the difference between .136 and .1295 i 

16. Write 8 dollars and 7 cents in decimal form, and 
subtract therefrom, 48 cents and 1 mill. 

17. Subtract 9 dimes and 6 mills from 15 dollars 

MULTIPLICATION OF DECIMALS. 

Multiplying by any fraction, is taking a certain part of 
(he multiplicand for tlie product; consequently, multiply- 
ing one fraction by another, must produce a fraction 
smaller than either of the factors. For example, t^X^ 
=y»^2^; or, decimally, .4X.3 = .12. Hence observe, 
that the number of decunal figures in any product, must 

5* 
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be equal to the □umber of decimal figures id both 1 
factors of that product. 

RVLF. AluUiply o! m irkoJt numbers; and in tlH 
prodtut, point off ai maay figures for deeimali, as tkerH. 
art decimal places in both J acton. If the i 
figures in the product be lew than the number of dtcimM 
placet in both factOT», prefix eiphtrs to supply the defi- 
citncy. 

18. Findlhe product of 653 by .249- 
.S93by 5.62. .146 by .244. 

658 7.06 593 

.249 3.65 5.62 



3530 
4236 

2113 

25.7690 



1186 
3558 
2965 




19. Multiply 428 by .27; ihat is, find .27 of 428. 

20. What is the product of 3.067 by 8.2 ? 

21 . What is the product of .6247 by 23 .' 

22. What is the product of .099 by .04 ? 

23. What is the product of . 1 13 by .0647 } 

24. What is 7.03X .9X31.6X28.753 = ? 

25. Multiply 9dolls. 7cts. 6niills [9.076] by 46. 

26. What cost 28 yards of cloth, at $7,515 per yd.? 

27. What cost 15 9yd. of cloth, at $9,427 per yd..' 

28. What cost 275 lemons, at 9 mills apiece? 

29. At 7 cents and 3 mills ])er yard, what is the value 
of 1 3704 yards of satin ribbon ? 

30. What is the value of a township containing 305 19.76 
acres of land, at 4dolls. Sets, and 5 mills per acre .' 

31. What is .06 of 1532 dollars? Or, what is the 
product of 1 632 multiplied by .06 ? 

32. What is 03 of 476 dollars and 78 cents .' 

33. If an insurance office chai'ge .01 5 of the value of a 
house for insuring it against fire, what will be the expense 
of insuring a house, valued at $437.25 ? 

34. Multiply 26.000375 by .00007. 

35. What is ilic product of 362981 by 10000. 
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The learner will perceive, that any decimal number is 
multipUed by 10, 100, 1000, &c., by merely removing 
the decimal point as many places to the right hand as there 
ire ciphers m the multiplier. Thus, 6.25 X 10 = 62.5. 
6.25 X 1000 r= 6250. 

DIVISION OF DECIMALS. 

. It has been shown, in multiplication of decimals, that 
I liiere must be as many decimal places in a product as 
E there are in both its factors; and it follows, that, in divi- 
tk Am of decimals, there must be as many decimal places 
w- in die divisor and quotient together, as tliere are m the 
diridend. Therefore, the number of decimal places i'x 
the quotient must be equal to the difference between the 
number of decimal places in the dividend, and the num- 
ber of decimal places in the divisor. 

RULE Divide as in whole numbers; and in the quo* 
tient^ point off as many figures for deeimalsj as the deci- 
mal places in the dividend exceed those in the divisor; 
that is^ make the decimal places in the divisor and quotient 
counted together^ equal to the decimal places in the divi- 
dend. 

If there be not figures enough in the quotient to point 
ojf, prefix ciphers to supply the deficiency. 

When there are more decimal places in the divisor y 
than in the dividend^ render the places equalj by annex-* 
ing ciphers to the dividend^ before dividing. 

•Bfter dividing all the figures in the dividend^ if there 
be a remainder y ciphers may be annexed to it, and the 
division continued. The ciphers thus annexed^ must be 
counted with the decimal places of the dividend, 

36. How many times is 57.2 contained in 2406.976 i 

57.2)2406.976(42.08 

37. What is the quotient of 11.7348 by 254 ? 

254)1 1.7348(.0462 

38. What is the quotient of 4066.2 by .648 f 

648)4066.200(6275 
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81)3.672;4.5333+ 
334 



39. Whut is llie quotient of 3.672 bj .81 .' 
I The sign of addition, 

more, here shows, ihal llie 
quoiient is more lliao the 
ceding figures express. 
might continue the division, 
but we should never arrive at 
a complete quotient. For the 
purposes of business, it 
dom necessary to extend"! 
quotient below ihousaiu:" 
but, in the following exerci 
those quotients that do 
terminBte, may be exiend« 
I millionths. 

40. How many times is 4.72 contained in Q37.53I ? 

41. What is the quotient of 2.7315 by 74." 

42. What is the quotient of 409.S67 by .6306 ? 

43. What is the quoiient of 125 by .1045 .' 

44. What is ihe quotient of 709 by 3.374? 

45. What is the quotient of 7382.54 by 6.4252? 

46. What 13 the quotient of 715 by .3075 ? 

47. What is the quotient of 267.15975 by 13.25 ? 

48. What is the quoiient of .0851648 by 423? - 

49. What is the quoiient of .009 by .00016 ? 

50. If 17 hoses of oranges cost fi 98.29, what is iho 
cost of a siitgle bos ? 

51. If (1550.723 be divided equally among 15 men, 
what will be each man's share ? 

52. If 37.5 barrels of flour be divided equally among 
25 men, how much will each man have ? 

53. If 46.75 yaids of clotli cost §251.702, what is 
llie cost of I yard of the cloth .' 

54. Divide 3712 by 42; annexing ciphers to tlie re- 
mainders, until eight decimal figures are obtained in the 
quotient. 

55. What is the quotient of 9 divided by 256? 

In this example it will be necessary to annex a suffi- 
cient number of decimal ciphers to the dividend, beforvi 
the operation of dividing can be commenced. 
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56. What IS the quotient 1 divided by 8 ? 

67. What is the quotient of 62 divided by 97? 

58. Divide 1 by 2. 3 by 4. 10 by 12. 3 by 16 
2byl3. 6 by 26. 14byl5. 40 by 72. 7 by 599. 

Any decimal number is divided by 10, 100, 1000, &c. 
bj merely removing the decimal point as many places to 
the left hand as there are ciphers in the divisor. Thus 
14.8-7-10=1.48 14.8-M000 = .0148. 

REDUCTION OF DECIMALS. 

CASE I. To reduce a vulgar fraction to a decimal. 
RULE. Divide the numerator by the denominator^ and 
iki quotient will be the decimal, 

59. Reduce |^ to a decimal. 

Decimal ciphers are here annexed 

to the dividend as directed in the 
rule for division of decimals. 



8)7.000 



.875 Ans. 

60. Reduce the fractions ^ , | , ^ , | , \^j ^ , -ip^ , 
and TT^ to decimals. 

61. Simplify f of ^, and reduce it to a decimal. 

62. Reduce ^ of f of ^ to a decimal. 

63. What b the decimal expression of 247-^ f 

64. Reduce f ^ ^ ^ and -^j to decimals. 

The learner will discover, that the above fractions, f , 
fi^, and -^j cannot be reduced to exact decimal expres 
sions. The quotient of 2 by 3 is .6666, &c., continually 
The quotient of 2 by 11 is .181818, &.C.; the same two 
figures being repeated continually. The quotient of 1 by 
27 is .037037, &c. ; the same three figures being repeated 
continually. Decimals of this kind are treated in the 
next Article, under the head of Infinite Decimals, For 
roost purposes, however, three or Jour decimal places will 
express any fraction wiili sufficient accuracy, unless the 
integer of the fraction is of very high value. 

CASE II. To reduce a decimal to a vulgar fraction. 

BULE. Write the decimal denominator under the dec* 
imalj and erase the decimal point: view the expression 
Of a vulvar fraction^ and reduce it to its lowest terms. 
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, 65. Reduce .4375 to a vulgar fraction. 
_,4375 = f^(,^/(f5 ; and to reduce this fraction lo its lowe^ 
; divide the ter-ns by their greatest coniim 
Rsure, which is 265. The resuh is, -{^. 
^66. Reduce .376 to a vulgar fractioo. 
i7< Reduce .76482 to a vulgar fraction. 
. Reduce .510505 to a vulgar fraction. 
f 69. Reduce .1084053 lo a vulgar fraction. 
, 70. Reduce .04603128 to a vulgar fraction. 



CASE III. To reduce the lower denominations of li 
compound number to the decimal of a higher denomini^ 
lion. i 

RULE. Reduce llie given quantity to a vulgar fracHom 
(as taught in page 40;, tlien reduce the vulgar fractitm 
to a decimal. ^ 

The decimal quotients which do not terminate, maf^ 

m the examples of this case, be extended as low as tbo 

seventh place. ) 

Reduce 123. fid. 3qr. to the decimal ofa £. 

72. Reduce 2qr. 



141b. to the decimal ofa 
73. Reduce IR. 14 rods to the decimal of an acre. ' 
.74. Reduce 13dwt. IG gr. to the decimal ofa pounds' 
'roy weight. 

Reduce 1 pk. 1 pt. to the decimal of a bushel. 
76. Reduce 1 bl. to the decimal ofa tun of wine. 
77 Reduce 4yd. 6in. to the decimal ofa mile. 4 

78. Reduce 5 square yards to the decimal of an acrflC 

79. Reduce 14 cubic feet to the decimal ofa cord. H 

80. Reduce 21 h. 50m. 31 s. to the decimal of a year^ 

81. Express f 19. I3s. 9id. decimally; making tM 
£ the unit, and the s. and d. a decimal. <i' 

62. Reduce 17hhd. 9 gal. 3qi. 1 pt. to a decmal ex*, 
pression; the hogshead being the unit. 

83. Reduce 15 tons, 1 qr. 14oz. to a decimal expres- 
sion; the ton being the unit. 

84. Reduce 4 miles, 7 fur. 9r. 3yd, Gin. to a decim 
expression; the mile being the unit, 

85. Redice25rods,19yd.7fl. 115in., square measure 
to a decimal expression; the rod being the unit. 
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S6. What is the value of 41 6 gal. 3qt. l\U ofwine^at 
$].3«>9 per gallon? 

In this example, first reduce die quantity of winp to a 
decimal expression. — tlie gallon being the unit — and then 
multiply this quantity into the price of 1 gallon: the answer 
will be $ 506.533 +• The following examples ui this 
case are to be performed in like manner. 

87. What is the value of 57 yd. 2qr. 3na. of cloth, at 
$6.78 per yard ? 

88. What is the value of 748^ yards of ribbon, at 9 
cents 8 mills [.098] per yard ? 

89. What is tlie vahie of 5741 yd. 3qr. of tape, at 7 
mills [.007] per yard ? 

90. What is the value of 4cwt. Iqr. 191b. of raisins, 
at $ 12 per hundred- weight ? 

91. What is the value of 32hhd. 22 gal. of molasses, 
at $ 19.22 per hogshead ^ 

92. What is the value of 3pk. 7qt. of com, at 75 cents 
per bushel ? 

93. What is the cost of 15E.e. 4qr. 3na. of linen, 
at $1.15 per ell .^ 

94. What is the cost of 7 A. 2R. 38 r. of land, at 
J 64.50 per acre ? 

95. What is the cost of 28 square rods and 260 square 
feet of land, at $84.25 per rod ? 

96. What is the cost of 291b. 6oz. 8 dr. of indigo, at 
$3.75 per pound ? 

97. What is the cost of 4qr. 3na. of thread lace, at 
$4.50 per French ell..^ 

98. What is the value of 7 lb. lOoz. 18 dwt. of copper, 
at 27 cents per pound ? 

99. What is the value of 1 1 oz. 19 dwt. 23 gr. of silver 
at $ 15.25 per pound ^ 

CASZ IV. To reduce the decimal of a higher denomi- 
nation to -its value in whole numbers of lower denomina- 
tion. 

RULE. Multiply the decimal by that number of the 
next loioer denomination which makes a unit of the high' 
tfj and the product will be of the lower denomination* 



.769 
5.5 

b645 
3845 

4.2295 
3^ 

.6885 
12 
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Proceed in like manner with the decimal in each sue 

ceeding product. 

100. Reduce .769 r. to its value iii yards, feet, and 

ioches; that is, change .769 of a rod to yards, &c. 

There are 5^ times, or 5.5 times 
as many yards as rods in any quantity, 
whether that quantity be a whole num- 
ber or a decimal: tlierefore, we mul- 
tiply the decimal of a rod by 5.5, and 
the product is 4.2295 yards. We 
then multiply .2295 of a yard by 3, to 
find the feet; but there is not a whole 
foot in this decimal, and we proceed 
to find the inches. The whole result 
8.2620 is, 4yd. Oft. 8.262 in. 

" 101. Reduce .775 £ to its value in shillings, &c. 

102. Reduce .625 s. to its value in pence and farthings. 

103. Reduce .46941b. Troy, to oz., dwt., &c. 

104. Reduce .624 cwt. to its value in qr., lb., &c. 

105. Reduce .0653 mile to its value in yd., &c. 

106. Reduce .3875 A. to its value in R. and rods. 

107. Reduce .0098 ton to its value in lb., oz., and dr. 

108. Reduce .2083 hhd. to its value in gallons. 

109. Reduce .467 cwt. to its value in qr. lb. &c. 

110. Reduce £741.687 to its proper expression, in 
pounds, shillings, pence, and farthings. 

111. Reduce 84.704 miles to its proper expression, 
in miles, furlongs, rods, yards, &c. 

112. Reduce 50.742 A. to its proper expression, in 
the several denominations of square measure. 

EXCHANGE OF CURRENCIES. 

Before tlie adoption of rhe Federal currency, merchants 
in this country, kepi their accounts in the denominations 
of English money, rhe value of the Pound, however, 
and consequently the value of its subdivisions, was vari- 
ous: that is, a pound, and consequently a shilling, signified 

creoter value of money in some of the states, than in 
in. Accounts are now kept, in Federal money, and 
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its denomiimtions are generally used in stating prices. Id 
some sections of the country, however, prices are fre- 
queotJy mentioned in shillings and pence — a custom which 
b mconvenient, and which ought to he discontinued. 

Id New England, Virginia, Kentucky, and Tennes- 
see, ^ of a dollar is called a shilling. 

In New York and North Carolina, ^ of a dollar is 
called a shilling. 

Iq Pennsylvania, New Jersey, Delaware, and Maiy* 
hod, yV of a dollar is called a shilling. 

In South Carolina and Georgia, -^^ of a dollar is call- 
ed a shilling. 

In Canada, ^ of a dollar is called a sliilling. 

113. How many cents and mills, that is, what decimal 
of a dollar, in a New-England sliilling ? in 2 shillings ? 
m 3 shillings ? in 4 shillings ? in 5 shillings ? 

114. How many cents and mills in a New- York shil- 
ling? in2s..^ ill 3s.? in 4s.? in 6s.? in 6s..^ in 7s.? 

115. How many cents and mills in a Pennsylvania shil- 
ling? in 2s.? in 3s.? in 4s..^ in 5s..? in 6s..? 

116. How many cents and mills in a Georgia shilling.? 
in 2s.? in 3s..? in 4s.? 

117. How many cents are there in a Canada shilling? 
ni2s. ? in 3s.? in 4s.? in 5s.? 

To change the old currencies to Federal money. 

RULE. Reduce the pounds^ if there be any, to shil- 
lings. Denote the shillings as units^ reduce the pence 
and farthings to the decimal of a shillings and multiply 
the whole sum by that fraction of a dollar which is equal 
to one shilling. 

118. Change I3s. 6d., of the old currency of New 
England, to Federal money. 

119. Change £42 19s. 4^d. of the old ciurrency of 
New England, to Federal money. 

120. Change 13s. 6 d., of the old currency of New 
York, to Federal money. 

121. Change £25 17 s. 8jd., of the old currency of 
New York, to Federal money. 

6 
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122. Change ISs lid., of the old currency of Penn* 
sylvania, to Federal money. 

123. Change J£14 7s. 6 J-d. of the old currency of 
Pennsylvania, to Federal money. 

124. Change 16 s. 10 d., of the old currency of Georgia, 
to Federal money. 

125. Change £54 12s. H^d., of the old currency 
of Georgia, to Federal money. 

126. Change 17 s. 5d., of the currency af Canada, to 
Federal money. 

127. Change ^€21 9s. 3-|d., of the currency of 
Canada, to Federal money. 

128. What is the value, in Federal money, of 9 New 
England shillings ? 9 New York shillings ? 9 Pennsyl- 
vania shillings ? 9 Georgia shillings ? 9 Canada shillings ? 

MISCELLANEOUS EXAMPLES. 

Any vulgar fraction, which shall appear in the following 
examples, must be reduced to a decimal; and tlie lower 
denominations of compound numbers must also be reduced 
to decimals, before they are brought into operation. No 
decimal need be continued lower than six places. An- 
swers to be given in decimals. 

129. What is the sum of 6 tons 18cwt. Iqr., 5cwt. 
3qr. 21b., 4.093825 tons, 2qr. 27 lb., 8cwt. 2qr. 4lb., 
and 17 tons 5cwt. Oqr. 191b..'* 

130. What is the difference between 2.90843 hhd, 
and 4hhd. 47 gal. 3qt. 1 pt. of wine. ^ 

131. What is the cost of 15.179 yards of broadcloth, 
at $ 6 per yard } 

132. If 57 yards of cloth cost $ 197, what costs 1 yd..* 

133. What is the cost of 28 yd. 3qr. of cloth, at $ 7.55 
per yard r 

134. If 18yd. Iqr. of cloth cost $91.16, what is the 
cost of 1 yard ? 

135. What is the cost of 25cwt. 2qr. 20 lb. of hops, 
at $4.96 per hundred weight ? 

136. What is the cost of 24hhd. 1 5 gal. of molasses, 
at $25.36 per hogshead ^ 
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137. What is the cost of 256yd. 3qr. of ribbon, at 

8 cents 5 mills [ 085] per yard ? 

138. What is the cost of 24 ^ yards of ribbon, at 7 
oenLs per yard ? 

139. What is the cost of 3qr. 2na. of broadcloth, at 
$10.35 per yard? 

140. What is the cost of Ifir. 7 gal. 3qt. of beer, at 
$3.50 per firkin ? 

141. What is the value of 23 grains of silver, at ^\4 
per pound, Tro)' ? 

142. What is the value of 25 square rods of land, al 
$75 per acre ? 

143. If $238.86 be divided equally among 18 men, 
what will each man receive ? 

144. If $775 be divided equally among 8 men, what 
will each man receive ? 

145. If a man travel 73.487 miles in 15 hours, what 
distance does be travel in 1 hour ? 

146. What is J of 1142.26.^ 

The result wiU be the same, whether we divide 1142. 
36 by the denominator 8, (which is multiplying by ^), 
or, reduce | to a decimal and multiply this decimd into 
1142.26. The former method is to be preferred; and 
the learner is here reminded, that the product of any 
decimal will be such 9l fniciional part of the multiplicand 
as the decimal indicates. 

is .125 of 1142.26? 

is i of 2.565? (Divide by 6). 

is .6 of 2.565 ? (Multiply by .6). 

is ^ of 1999.2? 

is .56 of 1999.2? 

is Tf^ of 387.65? 

is .135 of 387.65? 

is ifo of 37241 dollars ? 

is .06 of 37241 dollars? 

156. Suppose I have $5872, and pay away .06 of it, 
how much shall I have left ? 

157. A owes B $430.40 to be paid in 10 months, 
but B relinquislies .05 of the debt for having it paid ' — 
mediately. How much does B relinquish ? 



147. What 

148. What 

149. What 

150. What 

151. Wliat 

152. What 

153. What 

154. What 

155. What 
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15S. C boiToivcd of D, $72.85, agi-eeing to pay ii 
16 monilis, increased by .03 of itself. What was 
ainouni to be paid ? 

159. What will it cost to in3ure a house, worth $ 25( 
tigainst the danger of firCj for one year, ihe price of 
surance being .023 of the value of the house .' 

160. Suppose I purchase a ship for $ 12900, and , 

it at an advance equal to .019 of the cost; for how muci^ 
do I sell it ? 

161. How many gallons of wine can be purchased fotj 
$74, at $1.37 per gallon? 

162. How many pounds of raisins can be bought fo* 
$9, at 16 J cents per pound? 

103. If a man travel 5.335 miles in 1 liour, in bow 
many hours will he travel 166 miles ? 

164. If 18 bushels 3 pecks of wheat grow on 1 scre^ 
how many acres will produce 396 bushels ? 

1 65. If 3 shillings will pay for i bushel of barley, ho* 
many bushels will 26 shillings pay for ? 

166. If 5s. Sd. will pay for 1 bushel of wheat, ho« 
many bushels will £ 1 1 pay for .-' f 

167. If 8s. 3d. will pay for 1 gallon of wine, ho»t 
many gallons will £18 pay for ? ■ 

163. What is the value, in Federal money, of JE3 I7s.. 
8d., of the old currency of New England ? t 

169. If 1 buy 230 pelts, in Canada, at 4s. 3d. apiece^ 
for what amount Federal money must I sell the whole, 
in the United States, in order lo gain $36 15? 

170. How many square feet in a floor, tliat is 13.69' 
feet long, and 14ft. 3in. wide i" i 

171. How many square feet in a board, that is 16ft i 
Bin. long, and 1) inches wide ? < 

172. How many cubic feel in a box, that is 4 ft. 6 in, 
long, 3ft. 2in. deep, and 2ft. 9in. wide? 

173. Goliath is said to have been 6^ cubits high, ea.<^ 
cubit being 1 foot 7.163 inches. What was his hei^ 
in feel ? 

174. How many square feet of paper will it take loi 
cover the walls of a room, ihai is la-ft. &iu. long, 14 (Li 
fiin widei and 9;ft. 3in. high? 
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175* Suppose a man's property to be ivorth $6520| 
and his tax to be .02 of the value of his property; how 
nuch is his tax ? 

176. If a man earn one dollar and one mill per day^ 
how much will he cam in a year ? 

177 What is the cost of three hundred seventy-five 
tliousandtlis of a cord of wood, at four dollars per cord } 

178. A has nine hundred thirty-six dollars, and B has 
five dollars, three dimes and one mill. How much more 
money has A than B ? 

179. A trader sold 4 pieces of cloth — the first con- 
tained 86 and 3-thousandths yards; the second, 47 and 3- 
tenths yards; the third, 91 and 7-hundredths yards; the 
fourth, 22 and 9-ten-thousandths yards. What did the 
whole amount to, at $ 7 per yard ? 

180. A has $31.32, B has $57^, C has $104|, and 
D has Jj 95 ^ ; and they agree to share their money equally. 
What must each relinquish, or receive ? 

181. Suppose a car wheel to be 2 feet 9f inches in 
circumference; how many rods will it nin, in turning 
round 800 times ^ 

182. If a car run 1 mile in 3 minutes and 9 seconds, 
b what tune will it run 18 miles ? 

183. Suppose the sum of two certain quantities to be 
1, and one of those quantities to be .8036, what is the 
other .^ (See Prob. i, page 20.) 

184. Chailes and Joseph together have $4.33; of 
which Charles's share is 17 shillings and 3 pence. What 
is Joseph's share ? 

185. Suppose .08 to be the difference between two 
quantities, and tlie greater quantity to be 80; what is the 
smaller } (See Prob. ii, page 20.) 

186. There is a field, 5.864 acres of which is planted 
with com, and the rest, with potatoes. There is 2 A. 
3R. 10 r. more of com than potatoes. How much is 
planted with potatoes ? 

187. Suppose 7426. 1 to be the difference between two ^ 
quantities, and the smaller quantity to be .93; what is th« ' 
peater? (See Prob. iit, page 21.) 

188. Henr}' has $1 356 more money than William i 

G* 
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and Willlain has I9s. lOjd., New England currency 
How much has Hemy ? 

189. What are the two ijuantities whose sum is 3 
009, and wliose difference is .99? (See Pros. 
page 21.) 

190. If a horse and chase cost $437.25, and 
cliaise cost $67.08 more than the horse, what is the ci 
of each.' 

191. Suppose 15675.266547 to be the product d 
some two lactnrs, one of which is 27.331; what is dl( 
other? (See Prob. v, page 21.) 

192. If a board be I ft. 9in. wide, how long must ( 
be, to contain 26.5 square feet of surface ? ' 

193. Suppose 566.916128724 to be a dividend, am 
108.273 the quotient; what is the divisor? (See ProiA 
T(, page 21.) J 

194. 4397.4 pounds of beef was equally divided amosM 
a number of soldiers, and each soldier received 3.W.. 
pounds. How many soldiers were there ? 1 

195. Suppose .025 to be a divisor, and .045 tlie qu^ 
tient; what is the dividend ? (See Prod, vii, page 22?^ 

196. Such a quantity of bread was divided equal! 
among 13 sailors, as allowed each saJlor 1.236 pound! 
How many pounds were divided? 

197- If ihe [irodnct of three factors be 70.4597, thi*| 
first of those factors being 3.91, and the second 3.5, wl 
is the third? (See Proc. vm, page 22.) 

198. What must be the dqilh of a pit, that is £ 
long, and 4ft. 3in. wide, in order that it shall 
231 cubic feet ? (Consider 231 as a product.) 

199. Suppose the bottom of a wagon to be 9 feet longfl 
and 4ft. 3in. wide; how many feet high must wood Hi 
piled in tliis wagon, in order that the load shall contaio. 
I cord ? (View the cubic feel in a cord as a product." 

200. Suppose wood to be piled on a base, JSft. f 
long, and 7 ft. 9in. wide, what must be the height of 
pile, to contain 16 cords? 

201. If a stick of timber be I ft. 9ia. wide, and 1.4, 
deep, what must be its length, m order that the slic 
shall contain 1 ton ? 
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XII. 

INFINITE DECIMALS. 

Learners, who are preparing for commercial businew, ami who do not inteml 
topron-cute an extensive course of mathematical studies, may omit this article* 
ttd proceed immediately to Art. Xill. 

Infinite decimals are those which are understood 
lo be indefinitely continued ; either by one and the same 
figure perpetually repeated, or, by some number of 
figures perpetually recurring in the same order. Foi 
example, .444444, &c. .26262626, &c. .057057057, 
&c. .134913491349, &c. Decimals of this kind resuK 
firom division, when the divisor and dividend are prime 
to each other, and the divisor contains prime numbers 
other than those contained in 10; that is, other tlian 2 
md 5. 

An infinite decimal which is continued by the repetition 
of a single figure, is called a repeating decimal; and the 
repeated figure is called the repetend. 

An infinite decimal which is continued by the repetition 
of more than one figure, is called a circulating decimal; 
and the repeated period of figures is called the circulate y 
or compound repetend. 

When other decimal figures precede the repetend or 
circulate, the decimal is called a mixed infinite decimal. 
For example, .8476666, &c. .38171717, &c. 

A single repetend is distinguished by a point over it, 

thus, .3, which signifies .33333, &c. A compound re- 
petend is distinguished by a point over its first, and last 

figure, thus, .849, which signifies .849849849, &c. 

Similar repetends — whether single or compound^ 
are those which begin at the same place, either before or 

after the decimal point. For example, .13 and .72 are 

similar; also, .264 and .9038 are similar; also, 3.54 and 

7.36 are similar. 
Disiimilar repetends are those which begin at difierent 

|ilaces* For example .6127 and .405 are dbsimOar. 
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.003=^1^, and se'on. This correspondence exists 
luuVcrsally; and, therefore, any circulate — not containing 
•n integer — is equal to a vulgar fraction, whose numera- 
tor is the circulating figures, and whose denominator is 
denoted by as many 9s as there are places in the circulate. 

RULE. Make the repetend the numerator ^ and for the 
denominator take as many 9s as there are figures in the 
repetend. 

When there are integral figures in the repetend^ a 
number of ciphers equal to the number of integral figures 
mu9t be annexed to the numerator. 

1. Reduce .6 to a vulgar fraction. 

2. Reduce .037 to a vulgar fraction; giving the frac 
tion in its lowest terms. 

3. Reduce .123 to a vulgar fraction. 

4. Reduce .142867 to a vulgar fraction. 

5. Reduce .769230 to a vulgar fraction. 

6. Reduce 2.37 to a vulgar fraction. 

CASE II. To reduce a mixed infinite decimal to a 
vulgar fraction. 

Observe, that a mixed infinite decimal consists of two 
parts — the finite part, and the repeating part. The finite 
part may be reduced as shown in Art. xi, Case i; and 
the repeating part, as shown in the first case of this article; 
observing, however, to reckon the value of the fraction 
obtained from the repeating part ten times less for every 
place occupied by the finite figures. For example, the 

decimal .26 is divisible into the finite decimal .2, and the 

repetend .06. Now .2=i%, and .6 would be = ^, if 
tlie circulation began immediately after the place of units ; 
but since it begins after the place of tenths, it is ^ of -^q 
r^^Q. Then, .26 is equal to f^+^% = ^+^%=^^^. 
RULE. To as many 9s as there are figures in the 
repetend J annex as many ciphers as there are finite places, 
far a denominator. Then^ multiply the same number 
0f 9s ky the finite part of the decimal, and add the repe* 
tend to the product, for the numerator. 
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7. Whal IS ihe leasl vulgar fraciion equal to .13 f 

8. Reduce .148 lo a vulgar Traciion. 

9. Reduc« .532 lo a vulgar fraction. 

10. Redurc .81247 lo a vulgar fraciion. 

1 1. Reduce .092 to a vulgar fraction. 
12 Reduce .00349713 to a vulgar fraction. 

CASE iti. To make any number of dissimilar repe- 
tendj, similar and contenninous. 

Observe, that a single rej»etend may be represenii 
either as a compound rcpeiend or as a r.iixed decimal 
ihus, .6^.06(j = .6C6G0. Also, a compound repe- 
tenil may be represented as a mixed decimal; tliuSd 
.243 = .24924 = -24824324. Also, a finite decimal may 
be represented as a mixed infinite decimal, by annex- 
ing ciphers as repetends; thus, .39 = . 396=3900== 
.390000. Hence, iwo or more decimals, whether repe- 
tends, circulates, or mixed decimals, may be expressed 
with circulating figures beginning and ending togelhei. 

Rl!LE. Find the least commun multiple of the several 
numbers of decimal places in the several repelendt; 
extend the repetend wkick begins loitesl la as many 
places aa the multiple has uniJg, and make all the other 
repetends to conform thereto. 

13. Make 6.3"l7, 3.45, 52.3, 191.03, .057,5.3 and 
1.359 similar and conterminous. 

The first repetend has 



6.317= 6.31731731 

3.45 = 3-45555555 

52.3 = 52 30000000 
191.03 =191.03030303 

.057= .05705705 

5.3 = 5.33333333 

1.359= 1.35999999 



3 places; the second, 2;' 
Ihe fourth, 2; the fifth, 3t: 
the sixth, 1; the seventll, 
1. The least commoui' 
multiple of 3, 2, 2, 3, -1, 
I , is G ; therefore the simi- 



lar and 



repe- 



tends have 6 places. 
14. Make 9.314, 1.5, 87.26, .083 and 124.09 fimlla(i'' 
and conteiminous. 
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15. Make .32i, .8262, .05, .0902 and 6 c milar and 

conterminous. 

16. Make .531, .7348, .07 .0503 and .749 similar 
and conterminous. 

c^SE IV. To find whether a given vulgar fraction is 
equal to a finite, or infinite decimal; and, of bow many 
figures the repetend will consist. 

If we divide unity with decimal ciphers annexed 
[1.0000, &c.]'by any prime number, except the factors 
of 10, [2 and 5], the figures in the quotient will begin to 
repeat as soon as the remainder is 1 . And since 9999, 
&c. is less than 10000, &c. by 1, dierefore, 9999, &c. 
divided by any number whatever will leave for a re- 
mainder, when the repeating figures are at their period. 
Now, whatever nuniber of repeating figures we have, 
when the dividend is 1 , there will be die same number, 
when the dividend is any other number whatever: for die 
product of any circulating number, by any other given 
number, will consist of the same number of repeating 
figures as before. Take, for instance, the infinite decimal 
.386738673867, &c. whose repeating part is 3867. 
Now every repetend [3867] being equally multiplied, 
must produce the same product: for though these pro- 
ducts will consist of more places, yet the overplus in 
each, being alike, will be carried to tlie next, by which 
means each product will be equally increased, and con- 
sequently every four places will continue alike. From 
these observations it appears, that the dividend may be 
altered at pleasure, and the number of places in the 

repetend will still be the same: thus, i^j=.09, and i\ 

RULE. Reduce the vulgar fraction to its lowest terms^ 
vnd divide the denominator by lOy 5, or 2, as often as 
possible. If the lohole denominator vanish in dividing^ 
the decimal will be finite^ and will consist of as many 
figures as there are divisions performed. 

If the denominator do not vanish^ then by the last 
qykotient dti?Wc9999, ^c. till nothing remains: the num- 



ARITHMETIC. 



xa 



ber of 9s used, wiU show tke number of places in the rept 
tend; uhick uitl begin after so many places ofjigwet < 
there mere lOs, 5s, or 2s used in dividing. 

17. Is die decimal erjual to ^Yi fin'te, orinSnile — an 
if inHnite^ how many places has ihe repeiend ? 

Since the denominator doe 
not vanish in dividing by 2, tha 
cleci/nal is in&oite: and, as 
93 are used, ihe repetend wfl 
consist of six figures; begittniiri 
7)999999 t.t the fifth place, because fou 
142857 2s were used io dividing. 

18. Examine the fraction -j'j , as above directed. 

19. Examine the fraction f , as above directed. 

20. Examine the fraction ^y^, as above directed. 

21. Examine the fraction 53'^, as above directed. 
22 Examine the fraction ^J, as above directed. 

ADDITION OF rPJFJNITE DECIMALS. 

RULE. Jifake ike repetends similar and conlerminotu, 
and add them togelhtr. . Divide this sum by as many 9» 
OS there are places in the repetend; denote the remaindtf 
as the repeiend of the svm, filling out its places with 
ciphers when it lias not as many places as the repetenda 
added; and carry tke quotient to the next column. ■ 

23. What is the sum of 3.6 + 78.3476+735.3 + 
375. +.27+187. 4? 



The ssm of the repe- 
end.s is first found to bo 
2648191. Thissiimiglheii 
ivided by 999999, and it 
ives a quotient of 2, which 
e carry Io the column of 
tenths, and a remainder 
of04SI93, wliich we de- 
ls a repetend. 

24. What is the sum of 5391.357 + 75.38 + 167.21 
+4.2905 +217.8490+42.176 + . 523 + 53.30048.' 



3.6 = 3.0666066 
78.3476= 73.347647S 

735.3 =735.333333i3 
375. =375.0600006 

.27 = .2727272 

187.4 =187.4444444 

13S0.004S193 
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25. What is the sum of 9.814+ 1.3+87.26+.08i 
+134.09 ? 

26. What is the sura of .162 + 134.69 + 3.93+ 
97.26+ 3.769230 +99.083 + 1 .6 + .814 ? 

SUBTRACTION OF INFINITE DECIMALS. 

RULE. Make the repeUnds similar and corUerminouij 
and subtract as usual; observing j thaty if the repetend 
of the subtrahend be greater than that of the minuend^ 
t^e riglu hand figure of the remainder must be Uis by 1, 
than it would 6e, if the expression were finite. 

27. Subtract 13.76432 from 85.62. 

Here, the whole repetend 

of the subtrahend is greater 
than that of the minuend, and 
the last figure in the remain* 
der is diminished by 1. 



85.62 =85.62626 
13.76432= 13.76432 

71.86193 



28. Subtract 84.7697 from 476.32. 

29. Subtract .0382 from 3.8564. 

30. Subtract 493.1502 from 1900.842974. 

MULTIPLICATION OF INFINITE DECIMALS. 

RULE. Change the factors to vulgar fractions^ mul- 
^ply these fractions together, and reduce their product 
to a decimal. 

31. What is the product of .36 X .25 ? 

Qf5 16 4 

. ou — -H^ — ^ "YX 

•25=|§ TVXf§=^=f.0929 An$. 

32. What is the product of 27.23 X .26 ? 

33. What is the product of 8574.3 X 87.5 } 

34. What is the product of 3.973 X 8 ? 

35. What is the product of 49640.54 X .70503 ? 

36. What is the product of 3.145 X 4.297 .? 

37. What is the product of 8.3 X 4.6 X 7.09 .? 

38. What is the product of .3 X .09 X 8.2 X 9 ^ 

7 
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DIVlSIO> OF IXrlHtTE DECIMALS. 

RULE. Change both dirttorand dividend into : 
fratliomt, find their guolient in a vulgar fracUon, 
rtdttct il lo a decimal. 

39. Whal is Uie quotient of .36 bv .25.' 

Then, I^t = l-''2292490US5770750986i ^ni. 

40. What is the quotieot of 234.6 by .7? 
4t. What is the quotient of 13-0169533 by 4-297' 
42. Divide 319.28007112 by 704.5. 



RELATIONS OF NUMBERS. 

Any number may be viewed as a part, or as so mai^ 
parts of any other number ; and il is in this view, that i 
shall, at present, notice the relation of one number 
anoiber. 

JPor example, 1 is i of 5, 3 is | of 5, 9 is | of 5, &(; 
Here 1 slands in tbe same relation to 5 that ^ does to 
unit ; 3 slands in ihe same relation to 5 that | does ta 
unit ; and 9 stands ib the same relalion to 5 that f doi 
to a imit- Thus, the number which is viewed as the part 
or parti of another, becomes a numerator, and the other 
number the denominator of a vulgar fraction. This frac- 
tion inay be reduced, and t!ie relation it expresses wi8 
remain unaltered. For inslance, | of 8 is the same as ^ 
of 8 ; and Y of 8 is the same as ^ or \ of 3- 

In ihe various practice of arithmetic, most of the solu- 
tions are performed by process lo which the performer is 
led, by considering the relation which exists betweeo the 
minibers concerned. The truth of [his remark wili i 
pear evident to the learner, in the course of subsequt 
exercises 
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1. Express 16 as a fractional part of 56, and reduee 
die fraction to its lowest terms. 

d. Express 9 as the fractional part of 45, and reduce 
the fraction to its lowest terms. 

3. What part of 34 is 20 ? What part of 34 is 21 ? 

4. What part of 34 is 49 ? — Or, in other words, what 
is the improper fraction that expresses the relation in 

^1 which 49 stands to 34 ? 

5. What part of 24 is 36 ? What part of 24 is 37 ? 

6. What part of 2 yards 1ft. 6 in. is lyd. 2ft. 10 in..? 

In this example, 2yd. 1ft. 6 in. becomes a denomina- 
tor, and 1yd. 2ft. lOin. the numerator. But both these 
quantities must be reduced to. their lowest denomination, 
inches; the relation will then be simple, and may admit 
of being reduced to lower terms. 

7. What part of 1 yard is 2 feet 6 inches ? 

8. What part of £3 14s. is iGs. lOd..? 

9. What part of 9s. 7d. 2qr. is 2s. 9d. Iqr;.? 

10. Wliat part of 5 gallons 2 pints is 3 quarts 3 gills ? 

1 1 . What part of 2 acres is 1 acre 3 roods 32 rods ? 

12. What part of $7 is $4.65 ? 
$7=700 cents, and $4.65=465 cents. Then 465 

cents is ^^ of 700 cents. ^^5.=-^^3_^ 

When either or both tlie numbers, whose relation is to 
be expressed, contains a decimal fraction, the decimal 
places in the two numbers must be made equal — if they 
are not already so — by annexing decimal ciphers. The 
decimal points may then be erased, and the numbers 
written as the terms of a vulgar fraction. For example, 
the relation of .14 to 9 is Vq'o^^to • 

13. What part of 2.1 is 1.72.^ 

14. What part of 4.87 is 2.^ 

15. What part of $24.08 is $ 15 .? 

16. What part of .65 is .408 ? 

17 . What part of $ 2 is $ 7 .? {Arts. J .) 

18. What part of $2 is $7.49 > 

19. What part of 90 cents is $ 1.35 ? 

20. What part of $4,375 is $28 ? 
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21. What part of 6.8 is 31.42 ? 

22. What part of .253 is .97 ? 

23. What pw-t of I is iV -^ 

The expression of this relation is, at first, a complex 

fraction, of which ^ is the numerator, and ^ the denomi- 
nator. The expression may he simplified by reducing 
these fractions to a common denominator, and taking the 
new numerators for the terms of the relation. See rule, 
to reduce a complex fraction to a simple one, page 43. 

24. What part of 12 is 10^ ? 
26. What part of 3 is ^j ? 

26. What part of ^ is | ? 

27. What part of 6} is 5| ? 

28. What pan of ^ is |--| ? 

29. What part of 2^ feet is 10| inches ? 

30. What part of 14| days is 23^7^ hours f 

31. What part of 24 gallons is 3 quarts 2^ gills ? 

32. What part of 6:^ rods is 3 rods 2^|ft.? 

33. What part of ^ is | ? 

34. What part of i is I .J^ 
36. What part of f is f ? 

36. What part of ^-| is ^ ? 

37. What part of If is 3| ? 

38. What part of 3 shillings is 5 s. 7d.? 

39. What part of £1 14s. is JE5 2s. 7f d..? 

40. What part of 78^ days is 125 days 17| hours ? 

41. What part of 2f tons is 4 tons 6^ pounds ? 

42. If 36 horses eat 12278 pounds of hay in a week, 
what will 17 horses eat, in the same lime ? 

The most obvious view of the solution of this question 
is this — If 36 horses eat 12278 pounds, 1 horse will eat 
^ of 12278 pounds, which is 350ff pounds; and 17 
horses will eat 17 times 350§| pounds, which is 5963|^ 
pounds. A more concise, view, however, may be taken, 
as follows. 17 horses are ^ of 36 horses, and they 
will eat ^ of the 12278 pounds of hay. Therefore, we 
shall obtain the answer by multiplying 12278 pounds by 
the fraction |^. 12278Xii=5963f ^ Ans. 
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45. If a car run 552 miles upon a rail-road, in 24 
^L-lMXini, how far will it run in 1 S hours ? 
V 44. If a car run 3 miles [960 rods] in 8 minutes [480 
/Moods], in what time will it run 300 rods? 

• 45. If a hogshead of wine [63 gallons] cost $98.50, 
what will 45 gallons cost, at tlic same rate? 

46. If the annual expense of supporting a fort manned 
with 600 soldiers be $ 1 8257 1 , what is the expense of 
a fort manned with 424 soldiers ? 

47. If I can buy 325 barrels of flour for $ 1425, how 
many barrels can 1 buy for ^ 521 ? 

48. If a ferry boat cross the river 1 8 times in 6 hours, 
in how many hours will it cross 4 times ? 

49. If 9 barrels of flour cost $ 32, what will 28 bl. cost? 
In this example, the relation in which 28 barrels stand 

lo 9 barrels is expressed by an improper fraction; 28 
barrels being ^-^ of 9 barrels. Therefore the answer is 
obtained by multiplying $32 by \^ ; that is, by multiply- 
ing $32 by 28, and dividing the product by 9. 

50. If It take 300 yards of cloth to make the uniform 
clothes for 52 soldiers, how many yards are required to 
clothe 784 soldiers ? 

51. If 12 horses eat 20 bushels of oats in a week, 
how many bushels will 45 horses eat in the same time ? 

52. If a post 5 feet high cast a shadow 3 feet, on level 
ground, what is the height of a steeple, which, at the same 
time, casts a shadow 176 feet? 

53. If $40 will pay for \4\ yards of cloth, how many 
yards can be bought for $75 ? 

54. If 95 bushels of corn cost $68.25, what will 320 
bushels cost, at the same rate ? 

65. Suppose a ship's expenses in Liverpool to be 
£131 13s. lOd. for 22 days; what would be her ex- 
penses in the same port for 35 days ? 

56. If 144 bushels of corn will grow upon 3 acres 1 
rood 15 rods of land, how much land is necessary to 
produce 500 bushels ? 

67. Bought 269 vards of cloth, at the rate of $ 100 for 
30 yards. What dfd it amount to ? 

7* 
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I. 53. Bought 24yd. 3qr. Ina. of cloUi, at the rataJ 
H12.30 for 4yd. Iqr. 2na. What did it amount tai§ 
■ ^ Since it is necessai'y, in tliis example, to consiiit 
Pljd. 3qr. Ina. as a fractional part of 4y{l. 1 qr. 3iw.,. 

Bret step in the operation is, to reduce botb quantities 

cloth to nails. 

59. If 13gal. 2qt. Ipt. of wine cost $21.16,.i 
will aCgal. 3ql. 1 pt. cost, at the same rate? 

60. lf26barrelsoffloiircostiS28 14s. Gd.howni 
barrels will f 35 10s. 4d. pay for .^ 

61. Ife^al. 2qt. Ipt. of wine will fill 31 bottles, 1 
many hollies are required for II gal. 3qt. ? 

62. If 144 gross of hiUtons cost £22 193.,howni 
gross can be bought for £ 12 5s, 5^-d,? 

63. If 2hhd. I9gal. 2qi. of wine cost £93 1 a. ajdj 
what will 25hhd. 36gal. cost.' 

64. If 15 yards of cloth cost j^ 39.4.'S, how many yar 
can be bought for $21.'' (See remark under examj^ IS 

65. At the rate of $ 94 for 78 days' work, iniioiv mqq 
days can a labourer earn $72,375 .' 

66. At the rate of $240 for 9.5 acres of land, wbatl 
the value of 7.25 acres ? , 

67. At the rate of $182.50 for 8 acres of land, what 3 
the value of 12.7 acres .' 

68. At llie rate of 75 cents for .92 of a bushel of corij 
what is the value of .643 of a bushel .'' 

69. In how many minutes will a loct 
49.9 miles; allowing it to run at the rate of 2,5 miles 1 
5.75 II " 



70. If 43.64 pounds of copper be worth $9,075, i 
is Iho value of 108. 9 pounds.' 

71. If 14 dollars M'ili pay for the carriage of a Ion 7iL 
miles, what distance can a ton be carried for 16 doIW 
75 cents, at the same rale .' 

72. If I of a yard of cloth cost $7, what is the coi 
BJOfl"; of a yard? (Recur to example 23.) 
T^_ 73. If a rail-road car run 260 miles in 12 hours, 

pHstance will it run in 10^ hours ? (See example 24-). 
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74. If a man earn $1.15 in i^ of a day, how much can 
be earn in ^ of a day? (See example 25.) 
"*. 75. Suppose f of an acre of land to be worth 54 dol- 
In; what is ^ of an acre worth ? 

To solve this question, by the process to which ilio 
scholar has been led, he will consider | as a denominator 
Bid ^ as the numerator of a complex fraction, expressing 
what part of 54 dollars ^ of an acre is worth; and, after 
reducing this complex fraction to a simple one, will mul- 
tiply the simple fraction into 54 dollars, for the answer. 
L Now the effect of the process is the same as that of mul- 
f- tiplying the 54 by ^, and dividing the product by J ; and 
this last method is to be preferred, because it is shorter. 
Thus, 54X^=6, and 6^1=8. 

76. If 1^ of a ship cost $ 1 5000, what does \ of her cost ? 

77. If ^ of a lot of new land be worth 300 dollars, what 
is -{q of the lot worth ? 

78. If a horse trot 1840 rods in \^ of an hour, how 
many rods does he trot in -^^ of an hour ? 

79. If 96^ yards of cloth cost $642, what will 28^^ 
yards cost, at the same rate ? 

80. If 16^ yards of cloth cost $75, what will 142J 
yards cost ? 

f 81. If 9f barrels of flour be consumed by a company 
, in 18 days, how long will 25j barrels last ? 
f, 82. If a mill grind 18^^ bushels of corn in 1 hour and 
i 32 minutes, in what time will it grind 25| bushels ? 

83. If a ship sail 92^ miles in 8| hours, in how many 
bours does it sail 65*^^ miles ? 

84. If a barrel of flour will support 12 men for 25 
days, how long will it support 8 men ? 

Since the flour will support 12 men 25 days, it would 
support 1 man 12 times 25 days, or 300 days; and since 
It would support 1 man 300 days, it will support 8 men 
J of 300 days, or 37|-days. Thus, to obtain the answer, 
we multiply 25 days by 12, and divide the product by 8. 
A litde attention to the conditions of this question, and 
the process of the operation, will enable the tearner to 
perceive, at once, that the answer is ^ of 25 days. 
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of beef will support 436 jnenTSdajM 



15- Ifaquatitily o 

how long will it support 2 

B6. If a barrel ot" heer will last 10 men 16 days, baii 
long will It last 23 men ? 

Tilt! beer woulri last 1 man 10 times 16 (iaya, i 
days; and it will last 23 men ^^ of 160 days, or C 
days. The question is, boivever, more 
viewed thus; — Since ibe beer will last !0 i 
it will last 23 men ^f of 1 6 days; and, hence, 16 is M 
mul!i()lied by ^|. 

67- Suppose a certain quantify of hay will feed BS J 
sheep 71 days; how long will it feed 230 sheep ? 

8S. If 256 men can make a certain piece of road H 
240 days, in what time will 190 men make it? 

89. If 9 yards of silk, that is 3 quarters wide, will lii 

a cloak, how many yards, that is 6 quarters wide, wmM 
line the same cloak ? I 

90. If 1 10 yards of paper, that is 32 inches wide, wiB | 
cover the walls of a room, how many yards, tliat is 2f 
iDcbes wide, Avill cover tlie same walls .' 

91. Suppose a man can perform a piece of work ii 
45 days, by working 7 hours a day; in what time will he \ 
perform it, if he work 10 hours a day.' 

92. Suppose a company of men can perform a piece 
of work in 155 days, by working 12 hours a day, in what 
time will they perform it, by working 5 hours a day.' 

93. How many days will it take 119 horses 
hay that 44 horses would eat in 60 days .' 

94. The bind wheels of a coach, which are 1 
in circumference, will turn round 43:25 limes ii 
a certain distance, bow many times will the forward n 
turn round, they being 1 45 inches in circumference? 

95. If a ship, by sailing 9 miles an hour, will e 
passage to Europe in 55 days, in how many days woul 
she etfeci the passage by sailing 13 miles an hour ' 

96. If a vessel, by sailing 1 0^ miles an hour, w 
a passage from Bangor to Neiv Orleans in 1 1 days, ■ 
how many days would she make the passage by s 
I2J milae an hour.' 

97. Suppose A rides 6| miles an hour, and perform 
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I certain journej in 14A days; in what time will B, who - 
odes only 4^% miles an nour, perform the same journey? 

98. If 6 persons expend $ 300 in S months, how much 
wHl sarve 15 persons for 20 months ? 

Since 6 persons expend $ 300 399 750 

hS months, 15 persons would, 15 20 

sbce 15 persons would expend '^^^ 1875 

|750 in 8 months, they would, in 20 months, expend 
^f of $750, which is $1875. The adjoined operation 
corresponds to this solution. 

P9. If the wages of 6 men for 14 days be $8*1, what 
will be the wages of 9 men for 1 1 days r 

100. If 3 pounds of yarn make 9 yards of cloth, 5 
quarters wide, how many pounds would be required to 
make a piece of cloth 45 yd. long and 4qr. wide ? 

101. If a clhbs of 25 girls perform 1750 examples in 
arithmetic, in 15 hours, how many examples of equal 
length may a class of 30 girls perform, in IS hours ? 

102. If the use of $100 for 90 days, be worth $1.50, 
what is the use of $78 for 85 days worth ? 

103. If the use of $ 100 for 30 days be worth 75 cents, 
what is the use of $ 1 240 for 57 days worth ? 

104. If a man travel 217 miles in 7 days, travelling 6 
hours a day, how many miles will he travel in 9 days, if 
he travel II hours a day? 

When he travels 6 hours a day, he advances 217 miles 
m 7 days, and were he to proceed thus for 9 days, he 
would advance ^ of 217 miles, or 279 miles. Since, by 
travelling 6 hours a day he would, in 9 days, advance 
279 ml., by travelling 11 hours a day, he would advance 
V of 279 ml., wliich is 51 1| ml., or 511^ ml. 

105. If a man perform a journey of 1250 miles in 15 
days, by travelling 14 hours a day, how many days will 
it take him, to perform a journey of 1000 miles, by travel- 
ling 13 hours a day.^ 

106. If 10 cows eat 7^ tons of hay in 14 weeks, how 
many cows wQl eat 22^ tons m 28 weeks ^ 



62 ARITHMETIC. XIU. 

107. If G men will mow 35 acres of grass in 7 days, 
by working 10 hours a day, how many men wilt be I6> 
quired to mow 48 acres in 6 days, when they work l2 
bours a day ? 

108. If 14 men can cm 37 cords of wood in 3 diyj, 
vrhen the days are 14 hours long, how many men viUcot 
175 cords, when the days are 1 1 honrs long ? 

109. If 10 men can bniW 18 rods of wall in 12&)r^ 
(l<W jHMiy .men must be employed lo build 72 rods of dit' 
sane kind of wall in 8 days ? 

!I0. If 25 persons consume 600 bushels of com 
3 years, how much will 139 persons consume in 7 yean? 

Since 25 persons consume 600 bushels in 2 yean* 
13!) persons would, in the same time, consume ^ ^ 
600 hushels, which is 3336 bushels. Then, since 13J 
persons would consume 3336 bushels in 2 years, ib^ 
will, in 7 years, consume | of 3336 bushels, which k 
11676 bushels. 

111. If 154 bushels of oats will serve 14 horses for 
14 days, how long will 406 buphels serve 7 horses? 

112. If 25 men can earn f. 6250 in 2 years, how iMf. 
mil it take 5 men lo earn $1 1250 ? 

113. If 9 men can mow 36 acres of grass in 4 days, 
how many acres will 19 men mow in It days.' 

114. If afamilyof 9 p&rsons spend $450 ni Smonths, 
how mticli would be sufficient lo maintain the family 8 
moniiis, ailer 5 more j)ersons were added ? 

115. If a slroain of water running into a pond of 190 
acres, will raise the pond 10 inches in 12 hours, how 
much would a pond of 50 acres be raised by tlie same 
stream. In 10 hours.' 

116. if ihe wages of 4 men, for 3 days, be $11.04, 
how many men may be hired 10 days for $ 103. 04.'' 

117. If 3 men receive £8 18s. for working 19^ days 
what must 20 men receive for working lOOj days ? 

US. If 1112 bottles are sufficient to receive 5 casks 
of wine, how many bottles are sufficient to receive 13 
caoks of wine ? 

119. If 725 bottles hold 4 hnrreis of wine, liow many 
botrles are required to hold 3 tierces of wi-ie ? 



im 
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120. If 248 men, in 5 days, of 1 1 hours each, can dUg a 
trench 230 yards long, S yards wide, and 2 yards doep,ai'- 
how many days, of 9 hours each, will 24 men dig a trench 
420 yards long, 5 yards wide, and 3 yards deep ? 

Since 248 men, in 5 days, of 1 1 hours each, can dig 
t trench 230 yards long, 3 yards wide, and 2 yards deep, 
34 men, working in days of the same length, would dig a 
trench of the same dimensions in ^5*/ of 6 days, which is 
51^1=^ 5 If days; and, working in days of 9, instead of 
11 hours each, the trench would occupy them y of 51f 
days, which is 63^**^ days. Again, since the trench to be 
dug by 24 men is 420, instead of 230 yards long, this 
length, (the width and depth remaming unchanged) would 
occupy them ^f§^=^ of 635^ days, which is llSj^^V 
days. Again, since the trench to be dug by 24 men is 
5, instead of 3 yards wide, this width (the depth remain- 
ine unchanged) would occupy them -| of li^^^j days, 
which is 192^^ days. LasUy, since the uench to be 
dug by 24 men is 3, instead of 2 yards deep, it will 
occupy them | of 192|if days, which is 283^=238^^^^ 
days, the answer. 

121. If 12 men can build a brick wall 25 feet long, 7 feet 
high, and 4 feet thick, in 18 days, in how many days will 
30 men build a brick wall 150 feet long, 8 feet high, and 
6 feet thick ? 

122. If 15 men can dig a trench 75 feet long, 8ft. 
wide, and 6 ft. deep, in 12 days, how many men must 
be employed to dig a trench 300 ft. long, 12 ft. wide, and 
9ft. deep, in 10 days ? 

123. If the carriage of 44 barrels of flour, 108 miles 
be worth $215, what is the carriage of 36 barrels, 162 
nules worth ? 

124. If 175 bushels of corn, when corn is worth 60 
cents a bushel, be given for the carriage of 100 barrels 
of flour, 58 miles, how many bushels of corn, when corn 
is worth 75 cents a bushel, must be given for the carriage 
of 90 barrels of flour, 200 miles ^ 

125. If 12 ounces of wool make 2^ yards of cloth, 
that is 6 quarters wide, how many pounds of wool would 
make 150 yards of cloth, 4 quarters wide ? 
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/ned A of a sliip, which he sold for $ 365i 
9 ^ of her, which he wishes to seil at the sam 
at must be B's price ? 
- Since ibe price of ^j of the ship is $ 3650, the prio 
of the wholt! ship iniist be V "f S 3650, which is $ 17520 
and 1^0 ol $17520 is $5256, which must be B's price. 
127. If 3650 be ^^ of some number, what is ,'5 ofti; 
EEime number ? 

128- A merchant iias bought jj of a company's siocVj 
for $ i)2000. What would be the price of ^ of the slocl^ 
at the same rate ? 

129. A merchant owning ^j of a ship, sold Aofwfc 
he owned for $1841. What is the value of the who 
ship, according to this sale ? 

130. 1341 is 5^3 of /j of what number? 

131. After a certain tract of lam! had been eqnaly 
divided among 16 oivners, one of them sold ^of hissharS; 
at $ 5, an acre, and received $ 444. How much land wtf 
there in the whole tract ? 

132. If iV of a yard of cloih be worth | of a doIlar,,| 
what is the value of -^j of a yard .' 

Since -^^ of a yard is worth | of a dollar, a yard i| 
worth V' of I of a dollar, which is J| of a dollar; am 
^ of a yard is worth -j\ of !§ of a dollar, which Is Jy 
ofa dollar, or $ 1 f|-^ == ft 14^ = 5 l-5'''9-h- 

133. If I of a yard of lace be worth i| of a doUa^ 
what is -^ri of a yard worth .' 1 

134. If I of a barrel of flour cost 4 dollars, what i 
the cost of 6| barrels, at the same rate ? 

135. If I3|- bushels of corn cost 7 dollars, what j| 
the price of 9j bnshels, at the same rate ? ' 

136. If42-| pounds of indigo be wordi $87,625, wh)j 
is ihe value of ig3|- pounds .' 

137- A garrison of 900 men have provision for ■ 
monllis- IIow many men must leave the garrison, ihq 
the provision may last ihe rojiiainder 9 months ? 

133. If a loaf of bread weighing 32 oimces be soldfq 
eiglil cents, when flour is worth ^G.bO per barrel, wh| 
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ought tlie eight-cent loaf to weigh, when flour is worth 
only ^ 5 a barrel ? 

139. A company of 75 soldiers are to be clothed; each 
suit is to contain 3^ yards of cloth, 6 quarters wide, and 
to be lined with flannel | of a yard wide. How raany 
yards of flannel will be required ? 

140. If a garrison of 1500 men consume 750 barrels 
of flour in 9 months, how many barrels will 2150 men 
consume in 1 5 months ? 

141. How many tiles 8 indies square, will cover a 
hearth 16 feet long, and 12 feet wide ? 

142. If the expense of carrying 17cwt. 3qr, 14lb. 
85 miles be $23.84, what will be the expense of carrying 
63cwt. 2qr. 150 miles, at the same rate ? 

143. Two men bought a barrel of flour; one paid 3^ 
dollars, and the other paid 3f dollars. What part of the 
flour should each of them have ? 

144. If the corn contained in 8 bags, holding 2 bushels 
3 pecks each, be worth $ 14.25, what is the value of the 
corn contained in 7 bags, each holding 2bu. 3pk. 7qt.? 

145. A ship of war sailed with 650 men, and provision 
for a cruise of 15 months. At the end of 3 monihs she 
captured an enemy's vessel, and put 75 men on board of 
her. Five months after, she captured and sunk another 
Vessel, and jtook on board the crew, consisting of 350 
^en. How long did the provision last, from the com- 
'^iencement of the cruise ? 

146. A built 156 rods of wall in a certain time, and B 
^ the same time built 13 rods to every 12 that A built. 
They were paid $ 1.25 per rod. How much did B re- 
ceive more than A ? 

147. A father bequeathed ^6000 as follows ; viz. f to 
his wife, ^ to his son, \ to his daughter, and the remain- 
der to his servant. How much did each receive ? 

143. If \l of a pound of sugar be worth f of a shilling, 
j: what is the value of ^ of a cwt. ? 

^ 149. If 75^^ gallons of water, in one hour, run into a 
cistern, which will hold 6^ hogsheads, and by a pipe 24| 
Salloos an hour run out, in how many hours, minutes and 
seconds will the cistern be flUed } 

8 
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PERCENTAGE. 

Under this head may be classed, those computations 
iii-hich investigate the value of a given number of hun- 
dredths of any quantity. The number of hundredths to 
be taken or considered in any number, is called the per 
cent. The term, per cent.^ is an abbreviation of per 
centum^ which signifies by the hundred. 

Any per cent, is conveniently expressed by a decimal. 
Thus, 1 per cent, of any number is .01 of that number; 
8 per cent, is .08; 25 per cent, is .25; &c. 

1. A merchant, who has 1426 dollars deposited in the 
bank, wishes to draw out 5 per cent, of his deposite. 
How many dollars must he draw ? 

Since 5 per cent, of any quantity is yo^ ^f 1426 

tliat quantity, the question to be solved in this .05 

example is — What is y^^ of 1426 dollars ? Or, ^tTsO 
decimally— What is .05 of 1426 dollars } The - — '— 
answer is conveniently found by multiplying 1426 by .05. 
The whole number in the product expresses dollars, and 
the decimal expresses cents. 

2. A trader, who went to the city with 321 dollars ^ to 
purchase goods, laid out 9 per cent, of his money for 
coffee. How many dollars did he pay for coffee } 

s 1 per cent, of 100 dollars } 
s 1 per cent, of 834 dollars ? 
s 3 per cent, of 100 dollars f 
s 3 per cent, of 42 dollars ? 
s 6 per cent, of 100 dollars ^ 
s 6 per cent, of 99 dollars .** 
s 7 per cent, of 100 dollars ? 

s 7 per cent, of 1000 dollars f 

s 8 per cent, of 26 dollars ? 

s 9 per cent, of 354 dollars ? 

s 10 per cent, of 2244 dollars ? 



3. 


Whati 


4. 


What! 


5. 


Whati 


6. 


Whati 


7. 


What i 


8. 


Whati 


9. 


What i 


10 


. What 


11 


. What 


13 


. What 


13 


. What 
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14. What is 16 per cent, of 13 dollars ? 

15. What is 37 per cent, of 21 1 dollars ? 

16. ^Vhat is 99 per cent, of 100 dollars ? 

17. MVYiat is 100 per cent, of 48 dollars ? 

IS. A trader laid out 1214 dollars as foUcivs. He 
paid 24 per cent, of the money for broadclotlis: 3S per 
cent, for linens; 8 per cent, for calicoes; and the remain- 
der for cottons. Hoiv many dollars did he pay for each 
kind of goods ? 

When the rate per cent, is a vulgar fraction, or a mix 
ed number, the fraction may be changed to a decimal 
Observe, that, 1 per cent, when expressed decimally, ib 
•01; therefore a fraction of 1 per cent, when reduced to 
a decimal, becomes so many tenths, hundredths, &c. of a 
hundredth. For example, as :|^ of 1 unit is .25 of a unit, 
so I of 1-hundredth is .25 of a hundredth, and is denoted 
thus, .0025. 

19. What is 3^ per cent, of 243 dollars.^ 
3 per cent. = .03 243 

^ per cent. = .005 .035 

.035 1215 

_729^ 

8.505 Ms. $8. 50 J 

20. What is 4^ per cent, of 2746 dollars } 

21. What is 7j per cent, of 41 dollars ? 

22. What is 12^ per cent, of 358 dollars ? 

23. What is ^ per cent, of 100 dollars ? 

24. What is ^ per cent, of 61 dollars ? 

25. What is \ per cent, of 9487 dollars ? 

26. If 8y per cent, be taken from 36 dollars, how 
^lany dollars will there be remaining ? 

27. A merchant who had 400 barrels of flour, shipped 
42^ per cent, of it, and sold the remainder. How many 
Wrels did he sell ? 

28. A trader bought 800 pounds of cofTee; and, in 
^tiing it to liis store, 2^ per cent, of it was wasted. 
How many pounds did he lose ? What did the remainder 
ttinount to^ at 13 cent3 a pound? 
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29. Two men bad 120 dollars each. Ooe of t 
paid OJt 14 per cenl. of his money, and the other 1,. 
per cent. How manj dollars did ooe pay more tboii i 
other? 

30. Find 7^ per cent, of $344. 
When there is a fraction in the 344 -^ 100 = 

rtle per cent, which cannot be 

exactly expressed by a decimal — 

■8 in this example — we first find 

1 per cent, of the given sum, by 

dnriding it by 100; that is, by cui- 

tiug oQ' two decimal figures, and then multiply this qi 

tient by tlie mixed number expressing die ra 

31. What is 4^ per cent, of 624 dollars ? 

32. What is 6^ per cent, of 33 dollars .' 

33. What is 3| per cent, of 2310 dollars 

34. What is 9| per cent, of 17 dollars ? 

35. What is sf per cent, of 152 dollars .' 

36. Find the dilference between 5| per cent, of it 
dollars, and 4^ per cent, of 39 dollars. 

37. What is 7 percent, of $24.32.' 
Here we have cents [decimals] in the num- 
ber on which llie percentage is to be taken. gf 
We however multiply as usual in decimal j rr 
multiplication; and the first two decimal fig- !61''™j 
ures in the product express cents, the thii'd figure e 
presses mills, and llie fourth expresses tenthg of a miU, 

38. What is 14 per cent, of $641.94.' 

39. What is 4^ per cent, of $37.26? 

40. What is lljpercent. of $150.75.' 

41. Wliai is 12:J per cent, of $25.32.' 

42. If a horse and gig cost 400 dollars, and the gig 
cost 32 per cent, of the sum, what did ihe horse cost? 

43. Find the difference between 13^ per cent, of 
$18.09, and 7 per cent, of $41. 

44. Find ihe difference between 9 per cent, of $li 
■nd a| per cent, of $ 17.30. 
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^:V% 45. A young man, who had 94 dollars deposited in the 
Btvings Bank, drew out 25 dollars. What per cent, of 
bis deposite did he draw out ? 

We perceive, that the sum 94)25.0(.26||=26|^ 
he drew out, was f| of the sum igS 

be had deposited: and, since - 

the rate per cent, of any sum ^^ 

is a certain number of hun- . . 

dredths of that sum, the ques- 56 

lion to be solved is — How many hundredths is 25- 
ninety-fourihs ? — To solve this question, we change f| 
to a decimal; restricting the decimal to hundredths; tliat 
K, carrying the quotient no further than two places. 
Any remainder which might allow the quotient to be 
carried further, may, in cases like this, be expressed in a 
vulgar fraction. j3n*. 26 1| per cent. 

46. A man, who was owing a debt of 240 dollars, has 
paid 32 dollars of it. What per cent, of the debt has he 
paid ? 

47. A merchant gave his note for 235 dollars, and 
soon after paid 1 10 dollars of the sum. What per cent, 
did he pay; and what per cent, still remained due ? 

48. If the cloth for a coat cost J 2 dollars, and the 
making 7 dollars, what per cent, of the whole expense is 
the making ? 

49. What per cent, of 100 dollars is 6 dollars ? 

50. What per cent, of $28.50 is $ 1.10 } 

51. What per cent, of $94.12 is $4.42.? 

52. What per cent, of $ 57.08 is 32 cents ? 

53. What per cent, of $ 10.10 is 7 cents .? 

54. What per cent, of $48.11 is 99 cents ? 

55. What per cent, of $75 is $4.18 ? 

To find the value of a rate per cent, on any sum of 
English money, — First, change the lower denominations 
of money in the sum, to a decimal of the highest denomi- 
nation; and then proceed to multiply by the rate, as if 
the sum were dollars and cents. The whole number in 
the product will be of the same denomination of money 
with the whole number m the multiplicand; and tb« 

8* 
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decimal in the product must be changed to the lower 
denominations. 

56. An English gent.eman took passage from Liver- 
pool to Boston, in the ship Dover, having £672 12s. 
4d. He paid 5 per cent, of his funds for his passage. 
How much, did he pay ? 

12 4. .6308 

20 12.333+ 20 



672.616+ 12.6160 
.05 12 



33.63080 7.3920 

4 



57. What 

58. What 

59. What 

60. What 

61. What 

62. What 

63. What 



1.5680.^ns. £3312s.7d.lqr.+ 
s 8 per cent, of X47 18s. 7d..^ 
s 3 percent, of £9 14 s. 3qr.? 

16 oer cent, of £22 16s. ? 
s 25 per cent, of 19 s. 8d. 2qr..^ 
s 6 per cent, of £2584 ^ 
s 50 per cent, of 18 s. lOd. 2qr..^ 
s 4^ per cent, of £214 15 3. lOd..^ 



COMMISSION. 

Commission is the compensation made to factors and 
brokers for their services in buying or selling. It is 
reckoned at so much per cent, on the money employed 
in the transaction. 

64. What is the commission on £500 at 2^ per cent. ? 

65. Suppose I allow my correspondent a commission 
of 2 per cent., what is his demand on the disbursement 
of £869.^ 

66. If I allow my factor a commission of 3 per cent, 
for disbursing £748 11 s. 8d. on my account, what does 
his commission amount to ? 

67. How much does a broker receive on a sale of 
«tocks amounting to 52648 dollars, allowing his commis« 

Q to be ^ of 1 per cent. ? 
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08. What is the amount of commission on 395 dollars 
75 cents, at 3| per cent. ? 

69. A conmiission merchant sold goods to the amount 
of 6910 dollars and 80 cents, upon which he charged a 
commission of 2 -J- per cent. How much monejhad he 
to pay over to his employer ? 

70. Sold 94 tons, 17cwt. 3qr. of iron, at 96 dollars a 
ton, at a commission of 2^ per cent, on the sale. What 
did my commission amount to ? How much had I to 
pay over ? 



STOCKS. 

Stock is a property, consisting in shares of some es 
tablishment, designed to yield an income. It includej< 
government securites, shares in incorporated banks, in- 
surance offices, factories, canals, rail-roads, &c. 

The nominal value, or par value of a share, is what ii 
originally cost; and the real value, at any time, is the 
sum for which it will sell. When it will sell for more 
than it originally cost, it is said to be above par^ and the 
excess is stated at so much per cent, advance. When 
its real value is less than the original cost, it is said to be 
below par, and is sold at a discount. 

71. Sold 10 shares in the Manufacturers Insurance 
Company, at 5 per cent, advance, the par value of a shai*e 
being 100 dollars. How much did I receive ? 

72. Bought 15 shares in the Boston Bank, at f of 1 
pel cent, advance, the par value being 50 dollars a share. 
How much did I give for them ? 

73. Sold 64 shares in the State Bank, at 1-^ per cent 
advance, the par value being 60 dollars a share. How 
much did I receive for them ? 

*74. Sold 9000 dollars United States 5 per cent, stock, 
at an advance of 7:j per cent. What was the amount of 
the sale ? 

75. Sold 18 shares in an insurance office, at 1| per 
cent, discount, the par value being 100 dollars a ::>hare 
Hew much did they come to ? 

m 
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176 Bought lOsiiares in liie Massachusells Haiik,[iiljl 

per cGiU. advance, the par value being 250 doWaajf 
share. Whal was iha amount of the purchase ? 

77. Bought 54 shares ia the New York Cily Bank,l 
7| perrpent. advance, the par value being lOOdofland 
share. How much did they cost me .' 

73. I directed a broker to purchase 25 shares of reil- 
road stock, at a discount of 13 per cent, the par vsita 
being jj 100 per share. Allowing the broker's commissidn 1 
to be 5 per cent,, wiiat will the whole cost me.' I 

79. What will 10 shares in the Philadelphia Bank cosl; ] 
the par value being $ 100 per share, the price being 3J j 
per cent, above par, and the broker charging a comnus" 
sion of ^ per cent..' 



INSURANCE. 



I Ikscrance 



rity givf 



, to restore the value of \ 
lich may be lost I 
pepls of the sea, or by fire, &c. The security is given J 
in consideration of a premium paid by the owner of tt" 
properly insured. 

The premium is always a certain per cent, on the value 1| 
of the property insured, and is paid at the time the insur- J 
ance is effected, ^ 

The wrhten instrument, which is the evidence of the 
contract of indemnity, is called a policy, 

80, What is the amount of premium for insuring 
19416 dollars at 2^ per cent..' 

81. I effected an insurnnce of 3460 dollars on my 
dwelling house for one year at | of I per cent. What 
did the premium amount to ? j 

83. If you oblain an insurance on your stock of goodsill 
valued at 7325 dollars, at ^ of 1 per cent, what will tbo ' 
premium amount to ? ii 

83. If you should lake out a policy of 3168 dollars ' 
on your store and goods, al a premium of 4 1 cents on ^i 
hundred dollars, what would be ihe amount of premium if 

84. An 'nsurance of 18000 dollars was effected \~ 




ts on ^^ 

rnium n 
ed dU 
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I (be ship Sturdy, on her last voyage from Boston to Cal* 

t cutta, at a premium of 3 per cent, out and home. What 

I did the premium amount to ? 

[ 85. An insurance of 3500 dollars on stock in a cotton 

r &ctory was effected a. 3J per cent, for one year. What 

J was the amount of premium ? 

86. A gentleman procured an insurance for one year 

^ on his house valued in the policy at 8756 dollars, and on 
his furniture valued at 2139 dollars, at a premium of 39 
cents on a hundred dollars. How much did the pre* 
nium amount to ? 



XV. 

INTEREST. 

Interest is a premium paid for the use of money. 

It is computed by percentage; a certain per cent, on 
the money being paid for its use, for a stated time. 

The money on which interest is paid, is called the 
Principal. The per cent, paid, is called the Rate. The 
principal and interest added together, are called the 
Amouni. 

When a rate per cent, is stated without the mention of 
term of time, the time is understood to be 1 year. 

The rate of interest is regulated by state laws, and is 
not uniform in all the states. We shall, however, first 
treat of 6 per cent, per annum, as this is the rate most 
commonly paid. 

As interest is always expressed by some rate per cent.-, 
the most convenient way of computing it is, to find the 
decimal expression of the rate for the time, and multiply 
the principal by this decimal: the product is the interest. 
Thus, if the rate for 1 year be 6 per cent, or .06, for 2 
years it is 12 per cent, or .12, lor 3 years it is 18 per 
rent, or .18, and so on. The interest of 24 dollars for 
3 years, at 6 per cent, a year, is found thus, 24X«18^= 
1 4.39, the interest sought. 



^' 
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Rate pes cent, foe Moxths. The decimal ttr] 
pression of the rate for mouths, when the rate is 6 
cent, a year, 's easily obtained; for. If the rate for 
months be 6 per cent, or .06, for 1 month it is -]\f of 
yer cent, which is \ per cent, or .Ul5; for 2 rooDths 
18 1 per cent, or .01; for 3 oKMiths it is 1^ per cent ( 
.015; for 4 months it is 2 per cent, or .02; for 5moiitlii 
it is 2^ per cent, or .025; for a year and 1 month it is 
6 2 pcf cent, or .065; for a year and 2 months it is 7 per 
cent, or .07; for a year and 11 months it is 11| per cent 
or .115. 

1. If the rate of interest be 6 per cent, for a yetr, 

what is the rate for 1 month ? for 6 months ? 

for 7 months ? for 8 months ? for 9 months? 

2. At 6 per cent, a year, what is the rate for a ywr , 

and 1 month? a year and 3 montlis.' a year 

and 4 months ? a year and 10 months ? 

Rate per cr?7t. for Dats. Observe, that die latft 
for 2 montlis, wliicli is 60 days, is 1 per cent, or .01; 
and for -^ of 60 days, which is 6 days, it is y^^ of .01, 
whicli is .001. Now since the rate for 6 days is 1-thour 
sandth, the rate for any number of days is as many thou- 
sandtlis as there are times 6 days. Therefore, to find 
the rate for days, at 6 per cent, per annum, adopt the 
following RULK. Denote the days as so many thou- 
tandthSj and divide the expression by 6: the qiu)tient 
ieill be the rate. 

3. If tlie rate of interest be 6 per cent, for a year, what 

is the rate for 1 day ? for 2 days ? for 3 days.^ 

for 4 days ? for 5 days ? ...... for 6 days.^ 

for 7 days ? for 9 days ? for 24 days } for 

26 days ? 

4. At 6 per cent, a year, what is the rate for 2 months 

and 12 days? 3 months and 10 days? for 5 

months and 18 days ? for 10 months and 29 days i 

5. What is the interest, and what the amount of 546 
dollars 72 cents, for 4 years 7 months 19 days, at 6 per 
cent, a j ear ? 
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To find the rate for 4 years, we multi- 546.72 

pljr the rate for 1 year by 4; thus, .06 X .27816 

4 =.24. To find the rate for 7 months, 328032 

We multiply the rate for 1 month by 7; 54672 

thus, .005 X 7 =.035. To find the rate 437376 

ibr 19 days, we denote 19 as thousandths^ 382704 
ind divide the expression by 6; thus, 109344 
.019-^6 = . 00316+. Now the sum TT^rp^iTT^ci 
of these rates, .24 +.035 + .00316= i^f*?! 
.27816, is the rate for the whole time; ^^ ^'^^ 
and by this sum we multiply the principal. G98. 7956352 
The interest found, is $152.07,5 + ; 
which, added to the principal, gives the amount, $698 
.79,5+. The rate for 19 days is not exact, as the deci- 
mal does not terminate; it is, however, sufficiently near 
exactness. 

6. What is the interest of 148 dollars 92 cents, for 3 
fears, at 6 per cent, per annum ? 

7. What is the interest of 57 dollars 10 cents, for 5 
years, at 6 per cent, a year ? 

8. What is the interest of 93 dollars 50 cents, for 4 
years, at 6 per cent, a year ? 

9. What is the interest of 608 dollars 62 cents, for a 
year and 9 months, at 6 per cent, a year ? 

10. What will 713 dollars 33 cents amount to, in 2 
years and 10 months, at 6 per cent, per annum } 

11. What will 1256 dollars 81 cents amount to, in 8 
months, at the rate of 6 per cent, a year ? 

12. What is the interest of 100 dollars, for 1 year 11 
months and 24 days, at 6 per cent, a year ? 

13. To what sum will 37 dollars 50 cents amount, in 

I year 7 months and 21 days, at 6 per cent, per annum .^ 

14. What is the interest of 314 dollars 36 cents, for 1 
year 1 month and 6 days, at 6 per cent, a year ? 

15. What is the interest of 37 dollars 87 cents, for 

II months and 15 days, at 6 per cent, a year ? 

16. What is the interest of 512 dollars 38 cents, for 
7 months and 10 days, at 6 per cent, a year ? 

17. To what sum will 691 dollars 28 cents amount, iu 
1 year and 1 month, at 6 per cent, a year ? 
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18. What is the amount of 194 dolls 
year 5 months and 6 days, at 6 per 

'" Wliat wiU 32 dollars 47 ce 

..s and 25 days, at Q per cent, a year ? ^ 

. What is ihe interest or 217 dollars 19 cents, for i, 
r and 17 days, at 6 per cent, a year 
;;!1. Wbat is the amount of 143 dollars 37 cents, fori 
vear 9 months and 4 days, at 6 per cent, per annum J 

22. To what sum will 203 dollars 9 cents amount, k 
2 years and IS days, at 6 per cent, per annum .' 

33. To what sum will 1 13 dollars 63 cents amount, in 

I year 10 months and 19 days, at G per cent, ayear? 
24. What is the interest of 600 dollars, for 7 mootlu 

and 22 days, at C per cent, a year ? 

25- What is the intere&l of 817 dollars 44 cents, for 

I I months and 1 2 days, at 6 per cent, a year ? 

2C. What is the interest of 153 dollars, for 1 year 3 
months aud 10 days, at 6 per cent, a year .'' g 

27. To what sum will 109 dollars 12 cents amount, in" 

5 months and S days, at 6 per cent, a year .' 

28. What is the aiTiount of 25 dollars 92 cents, for 1 
year 4 months and 7 days, at 6 per cer.l. n year .' 

29. To what sum will C5 dollars 48 cents amount, in 

1 year 1 monih and 13 days, at 6 per cent, a year ? 

30. What is the interest of 110 dollars 25 cents, for 
10 moiilhs and 4 days, at 6 per cent- a year ? 

31. What is ilie interest of 2S14 dollars 70 cents, for 

6 monllis and 3 days, at 6 per cent, a year.' 

32. What is the amount of S4 dollars 33 cents, for B 
months and 26 days, at 6 per cent, per annum ? 

33. Wiiat is the interest of 345 dollars 68 cents, for 

7 months and IS days, at 6 per cent, a year.' 

34. To what sum will 1 3 dollars 98 cents amount, in 

2 years 4 months and 7 days, at 6 per ceut. a year .' 

35. What Is ttie interest of 302 dollars 27 cents, for 1 
month and 5 days, at the rate of 6 per cent, a year .' 

I 36. What is the interest of 1309 dollars, for 2 months 
and 3 days, at the rale of 6 per cent, a year .' 

37. To what sum will 23 dollars 8 cenis amount, to 3 
years 6 moHths and 22 days, at per ceut, a year ? 
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S8» What is the interest of 2538 dollars 1 7 cents, for 
Smooths and 28 days, at the rate of 6 uer cent, a year ? 

39. What is the amount of 1800 dollars 34 cents, for 
1 year and 2 days, at 6 per cent, a year ? 

40. What is the interest of 199 dollars 15 cents, for 1 
vear and 23 days, at 6 per cent, a year ? 

41. To what sum will 49 dollars 5 cents amount, in 1 
jear 2 months and 3 days, at 6 per cent, a year ? 

42. What is the interest of 201 dollars 50 cents, for 7 
years, at 6 per cent ? 

43. What is the interest of 3010 dollars 75 cents, for 
3 months and 1 day, at the rate of 6 per cent, a year .^ 

44. To what sum will 41 dollars 6 cents amount, in 1 
year 5 months and 14 days, at 6 per cent, a year ^ 

45. What is the amount of 50 dollars and 1 1 cents, 
for 1 year and 21 days, at 6 per cent, a year ? 

46. What is the interest of 1100 dollars for a year 
and 15 days, at 6 per cent, a year ^ 

47. What is the interest of 9 dollars 89 cents, for 1 
year and 27 days, at 6 per cent, a year ^ 

48. W^hat is ^e interest of 80 dollars, for 1 year 5 
months and 12 days, at 6 per cent a year ? 

49. What is the interest of 90 dollars, for 1 year 2 
months and 6 days, at 6 per cent, a year } 

50. To what sum will 55 dollars amount, in 3 years and 
9 days, at 6 per cent, a year ? 

51. What is the amount of 41 19 dollars 20 cents, for 1 
vear and 5 days, at 6 per cent, a year ? 

To compute interest by days, when the rate is 6 per 
cent, per annum, rule. Multiply the principal by the 
number ofdays^ and divide the product by 6. The juo- 
tienl is the interest in millsj when the principal consisti 
of dollars only; but when there are cents in the princi' 
po/, cut off two figures from the right of the quotient j and 
the remaining figures will express the mills. 

This rule — like the rule for finding the per cent, for 
days — is based upon the supposition of 360 days to the 
year; and, since the year contains 365 days, the rule 
gives ^ part more than a true six per cent, interest. 

9 
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52. What is the mlerest of 86 dollars, for 30 da} 
6 per cent, a year? 

53. What h the amount of 109 dollars, for 25 
Bl 6 per cent, a year? 

54. What is the iaieresl of 204 dollars, for 40 days, 
6 percent, a year? 

55. What is the interest of 1000 dollars, for 29 di 
at 6 per cent, a year ? 

56. What Is the amount of 93 dollars 60 ceDts, for 
days, at 6 per cent, a year .' 

57. What is the In.erest of 250 dollars, for 18 dayi, 
at 6 per cent, a year .' 

59. What is the interest of 61 dollars 25 ceDts, for 
days, at 6 per cent, a year ? 

59. What is the amount of 215 dollars 78 ceats, for St 
days, at 6 per cent, a year .' 

60. What is the interest of 71 dollars, for 41 d^, 
6 per cent, a year? 

61. What is the interest of 3333 dollars, for 10 d^ 
at 6 per cent, a year ? 

62. What is the amount of 37 dollars 5S cents, for IQ 
days, at 6 per cent, a year ? 

63. What is the interest of 91 dollars 80 cents, for S? 
days, at 6 per cent, a year ? 

64. What is the interest of 4109 dollars, for IS day! 
at G per cent, ayear? : 

65. What is the amount of 5214 dollars, for 50 d^ 
at 6 per cent, a year ? 

66. What is the difference between the interest oP 
$ 1000 for 1 year, computed by the year, and ihe interest 
on the same sum for the same time, computed by days; 
botli at 6 per cent. ? 

It ivill be obser\-ed, that, in all the preceding examples, 
the rate of interest has been 6 per cent, per annum. 
The method of computing inierest at any other rate per 
cejit. is the same, and equally simple, when [lie time con- 
sists of years^nly, but when there are months and days in 
Kie time, and the rale per cent, perannum is other than 6, 
il will frequently be convenient to find the interest fot 
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year first, and then for the months, to take the aliquot 
parts of a year; aind for the days, the aliquot parts of a 
montli; as in the following examples. 

67. What is the interest of 934 dollars 34 cents, for 3 
years and 5 months, at 7 per cent, per annum ? 

934.34 
.07 



4 months is ^ of a Y. 3) 65.403S 

S^ 

196.2114 
1 month is I of 4 ms. 4) 21.8012 

5.4503 

$ 223.4629 



interest for lyear 

interest for 3 years, 
interest for 4 ms. 
interest for 1 m. 

interest for 3Y. 5m8. 



68. What is the interest of 371 dollars 52 cents, for 
1 year 9 months and 19 days, at 7^ per cent, a year ? 

371.52 
.075 

185760 
260064 

6 months is ^ of a year. 2) 27.86400 
3 months is | of 6 ms. 2) 13.93200 
15 days is j of 3ms. 6) 6.96600 
3 days is ^of 15 days. 5) 1.16100 
1 day is i of 3 days 3) .23220 

.07740 



for 1 year, 
for 6 months, 
for 3 months, 
for 15 days, 
for 3 days, 
for 1 day. 



$ 50. 23260 for the whole time 

69. What IS the interest of 412 dollars 17 cents, for 1 
year 7 months and 10 days, at 7 per cent, a year ? 

70. What is the interest of 15748 dollars, for a year, 
at 4 ^ per cent. ? 

71. What is the interest of 125 dollars 50 cents, for 2 
years at 7 per cent, a year ? 

72. What is the interest of 969 dollars, for 4 years, 
at 8 per cent, a year ? 

73. What is the interest of 655 dollars 30 cents, for a 
jreVf at 7 per cent. ? 
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74. What is the intwest of 404 dollars 39 cents^ for a 
jrear, at 5^ per cent.? 

75. To what sum will 1060 dollars 90 cents amount, in 
a year, at 7 per cent. ? 

76. What is the interest of 1650dollai's, for a year, at 
30 per cent. ? 

77. What will 1428 dollars amount to, in a year and 5 
months, at 5 per cent, a year? 

78. What is the interest of 2194 dollars 60 cents, for 
a year and 10 months, at 7 per cent, a year? 

79. What is the interest of 20750 dollars 42 cents, 
for 1 year 2 months and 20 days, at 4^ percent, a year ? 

80. What is the interest of 1109 dollars 44 cents, for 
11 months, at 5^ per cent, a year ? 

81. What is the interest of 717 dollars 19 cents, for 
5 months and 6 days, at the rate of 7 per cent, a year ? 

82. What is the mterest of 2119 dollars 78 cents, 
for 3 months and 24 days, at 4 ^ per cent, a year ? 

83. To what sum will 107 dollars 29 cents amount, in 
7 months and 5 days, at the rate of 7 per cent, a year ? 

84. To what sum will 5128 dollars 60 cents amount, 
in 3 months and 26 days, at 5^ per cent, a year ? 

85. What is the interest of 8244 dollars, for 1 month 
and 20 days, at the rate of 8 per cent, per annum ? 

86. What is the interest of 1062 dollars 80 cents, for 
2 months, at the rate of 9 per cent, per annum ? 

87. What is the interest of 4008 dollars 90 cents, for 
9 months, at the rate of 7^ per cent, a year ? 

88. What is the interest of 12416 dollars 25 cents, for 
4 months, at the rate of 4 per cent, a year ? 

89. To what sum will 103 dollars 70 cents amount, 
m 1 year 2 months and 13 days, at 7 per cent, a year ? 

90. To what sum will 86 dollars 21 cents amount, in 

1 year 1 month and 27 days, at 7 per cent, a year ? 

91. What is the interest of 502 dollars 9 cents, for 1 
year 3 months and 7 days, at 7 per cent, a year ? 

92. What is the interest of 319 dollars- 27 cents, for 

2 years 7 months and 11 days, at 7 per cent, a year ? 

93. What is the amount of 753 dollars 50 cents, for 
1 year 9 months and 21 days, at 30 per cent, a year ? 
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94. To what sum will 207 doUars 8 cents amount, in 
1 jeai 4 months and 5 days, at T per cent, a year ! 

95. What is the interest of 99 dollars 10 cents, for 2 
jears 1 month and 23 days, at 7 per cent, per annum ? 

To calculate interest on English money, first reduce 
the shillings, pence and farthings, to the decimal of a 
pound; the operation will then be as simple as the opera- 
tion on Federal money. 

96. What is the interest of £17 10 s. 6 d. for 2 years 

6 months, at 4 per cent, a year ? 

£ 8. d. x £ £ 

17 10 6 = 17.525. Then, 17.525 X. 10 = 1.7525. 

£ £ B. d. qr 

1.7525=1 15 2y% ^m. 

97. What is the interest of £42 18 s. 9d., for 1 year 

7 months and 15 days, at 5 per cent, per annum ? 

9S. What is the mterest of £23 8 s. 9d., for 6 years, 
at 7 per cent, a year ? 

99. To what sum will £140 12s. 3^d. amount, in I 
year 4 months and 12 days, at 6 per cent, a year ? 

100. To what sum wUl £463 19 s. 6d. amount, in 2 
years and 8 months, at 6 per cent, per aimum ? 

101. What is the interest of £104 16s. lO^d., for 
11 months and 27 days, at the rate of 7 per cent, a year ? 

102. What is the interest of £90 5s 3d., for 1 year 
1 month and 9 days, at 7 per" cent, per annum ? 

103. What is the interest of £512 7s. 4d., for 1 
year 2 months and 21 days, at 5 per cent, a year ? 

104. To what sum will £210 10s. 6d. amount, in 

1 year 3 months and 18 days, at 7 per cent, a year ? 

105. What is the interest of £2148 13s. 3d., for 5 
months and 17 days, at the rate of 5 ^ per cent, a year ? 

106. What is the interest of £750 4s. 6d., for 2 
years 3 months and 20 days, at 7 per cent, a year ? 

107. To what sum will £70 10s. amount, in 3 yeara 

2 months and 10 days, at 7^ per cent, a year ? 

108. What is the interest of £803 5s. 7d., for 10 
months said 14 days, at the rate of 5 per cent, per 
aonum ? ^* 
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109. To whMimmymil £13 13s. 6d. amount, in 1 
jrear 11 months aol 19 days, at 5 per cent, per annum. 



PARTIAL PAYMENTS. 

In computing interest on notes, bonds, &c. whereon 
partial payments have been made, it is customary, when 
settlement is made in a year, or in less than a year from 
the commencement of interest, to find tlie amount of the 
whole principal to the time of settlement, and also the 
amount of each payment, and deduct the amount of all the 
payments from the amount of the principal. 

The learner may compute the interest on the followmg 
notes; considering the rate to be 6 per cent, per annum, 
when no other rate is stated. 

(110.) Boston, January 14th. 1833. 

For value received, I promise Samuel Burbank Jr. to 
pay him or order the sum of one hundred and forty-one 
dollars and eight cents, in three months, with interest 
afterward. Horace Chase. 

On the back of this note were the following endorseinents. May 
1st. 1833, received seventy-five dollars. September 14th. 1833, re- 
ceived forty-five dollars. The balance of the note was paid January 
14th. 1834. How much was the balance ? 



First payment, $ 75. 
Inter«3t, 8 m, 14 d., 3.17 

Amount, $78.17 



2nd. payt. $ 45. 
Int., 4 m. .90 

Amount, $45.90 

78.17 



Amount of payments, $ 124.07 



Principal, $141 .08 
Int., 9 m. _ 6.34 

Amount, 147.42 
124.07 

Balance, $ 23.35 



(111.) New York, May 25tk. 1 833. 

For value received, I promise Joseph Day to pay him 
OP order the sum of three hundred iimd one dollars and 
forty-seven cents, on demand, with interest. 

Attest. John Smith. Samuel Frink. 

On the back of this note, the following endorsements were made. 
July Ist. 1833, received sixty-seven dollars and fifty cents. Janu- 
ary 4th. 1834, received forty-eight dollars. April *llth. 1834, re- 
ceived thirty-nine dollars. The balance of this note was paid Junt 
diet. 1834. Required the balance. 
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(il2.) Philadelphia, June 26th. 1833. 

For value received, I promise Charles S. Johnson to 
pay him or order ninetjr-three dollars and twenty-eight 
cents, on demand, with mterest. James Orne, 

Attest. Levi Dow. 

On thie note there were two endorBements, viz. Nov. 5th. 1833, 
receiveil forty-three dolla -s and seventy-five cents. Feb. 22d. 1834, 
received tliirty-seven dollani. What was due, May 26tli. i884y 
when the balance was paid. 

(113.) Baltimore, March 4th. 1832. 

For value received, I promise Hay & Atkins to pay 
them or order the sum of four hundred and three 
doDars and fifty-six cents, in nine months, with intereit 
afterward. Homer Chase. 

The following endorsements were made on the Imck of this note. 
Jan. IsL 18.*33, received one hundred nnd eiglity-ibur dollars. 
August 18th. 1833, received one hundred dollars. TIiih note was 
taken up Dec. 1st. 1833. What was the balance then due upon it? 



K 



114.) Hartford, July 11th. 1831. 

^or value received we promise Joseph Seaver to pay 

him or order the sura of two hundred and seventeen 

dollars and fifty cents, in four months, with interest after 

that time. Whiting & Davis. 

On this note there were three endorsements: viz. Nov. ICili, 
1831, received ninety-three dollars. Feb. 12th. 1832, roceive<l 
fifty dollars. August 2d. 1832, received sixty-seven dollars and 
seventy-five cents. This note was taken up Oct. 4th. 1832. How 
much was then due upon it ? 

(116.) Burlington, October 1st. 1832. 

For value received, we promise Hannum, Osgood, & 
Co. to pay them or order the sum of seven hundred and 
fourteen dollars, in three months, with interest afterward. 

Mason & Gould. 

The following payments were endorsed on the note. January 
list 183E% received three hundred and sixty-four dollars. May Isl. 
183S, received one hundred and twenty-five dollars and fifty centtk 
August IsL 183JJ, received eighty-six dollars. Nov. 1st 1833, re- 
ceived a hundred and ten doUars. The balance due on this not* 
was iMud Jan. Ist. 1834. How much was it? 
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If senienient is not made, till more than a year ba 
elapsed after the comiiiencemenl of interest, ihe preced 
ing uiude of coinputi^jg iuiercsl, when |iartial (laymen 
Lave been made, ought not to be adopted; and indeed 
is iirii in strict cnnforniily with law. 

Tbe United Slates Court, and llie Courts of the sevq 
Slates, in which decisions have beeu made and reporla 
■rffth the exception of Connecticut and Vermont, a 
a slight variation in New Jersey, have established a ge 
crai rule for the cojnpiitation of interest, when parti 
iia^meiits have been made. Tbis rule is well espressi 

I a the New Vort Chancery Reports, in a case decided Im 
Bbancellor Kent, and bere given in tiie Chancellor's o\^ 
■i)rds, as follows. ', 

Kj^ The rule for caaCin^ interest, when partial paymei 
^■t been made, is to apply the payment, in the Jirst ph 
WB^ discharge of Iht interest then due. If the pay> 
WBCerfj the interest, the surplus goes towards disckari 
the principal, and the stibseguent interest is to be coi 
puted on Ike balance of principal remaining due. If ti 
jiaymenl be less than the interest, the svrplus of intert 
muit not be taken to augment the principal; but inter{ 
continues on the former principal until the period ul 
Ihe payments, taken together, exceed the interest di 
and then the sttrpnis is to lie applied towards dischargim 
the principal; and interest is to be computed on the bi 
ttnce, as ajoresaid." i 

Tiie inlerost on the foUowing notes, must be computed 
l>y the above legal rule. 

(lie.) Washington, March 4th. 1832. 

For value received, I promise Neheniiab Adams to 
pay liiin or order the sura of one thousand two hundred 
dollars, on dejnand, with interest. Charles Train. * 

Aliesi. William Dorr, 

Tiie fcillowiiig eniloi'semoiits wore mnde on this note, Jima. 
JOUl. IH.'tt, FKCeiveil oub huiidroi! nnd sixiy-niuednllursBnd twenttT 
cents. OuL aai. 183i reeeiveci iwoniy dollars. Murcli SOtli. ISaSf 
lecuived iweiiLy-Eiglit dnllars. l\(iv. 5tli. lH:Ei, i-ei'«ived fix huik^ 
dred und ci^litceu (Tullnrs and fire cents. Wbai was the loi 
due, ou taking up tliie ume, Morcb Sth. 1834? 
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Principal, - $1200. 
Iiilae8tfioinMar.4,to J«iel0,(3m. 6d.), - - VJM 

First Amount, - - 12]<JJ20 

Rist pajmnent ^^^ 

Rabince, ibmiing a new princifMil, .... 1056.00 
Interest from June 10. to Oct 22, (4 m. 12 d.), $2ai0 
Second payment, ..... 20. 

Leaving interest unpaid, .... ,*).io 

Interest from Oct. 2^ to Mar. 80, (5m. 8 d.), 27.65 

80.75 
Third payment, - ... 28.00_ 

Leaving interest unpaid, - . . . 2.75 

{nierest from Mar. 80, to Nov. 5, (7 m. G d.) , 87.80 40.55 

Second Amount, - - 1090.55 
Fourth payment, 618.05 

Balance, forming a new principal, .... 472.50 
Interest from Nov. 5, to Mar. 5, (4 m.) , - . . Mf 

Balance due on taking up the note, .... $4fiL85 

m 

(117.) Richmond, Jan. 5tli. 1833. 

For value received, I promise Joseph Tufts to pay 
him or order one hundred and forty-three dollars and 
fifty cents, on demand, witli interest. John Hanes. 

Two payments were endorsed upon this note : viz. April 13th. 
1833, received forty-five dollars and eightj^fbur cents. Dec. 22d. 
1833, received fifly-fbur dollars and fifteen cents. The balance of 
this note was paid March 28th. 1884. How much was it ^ 

(118.) Raleigh, July 1st. 1832. 

For value received, I promise Charles Goodrich to 
pay him or order the sura of six hundred and twenty-five 
dollars and fifty cents, in three months, with interest after- 
ward. John Frink. 

Three payments wej« endorsed upon tliis note : viz. January 
Ist 1833, received two hundred dollars. Nov. 1st 1833, received 
twenty dollars. Jan. 1st. 1834, received three hundred dollars. 
The l]!alance was paid May 1st. 1834. How much was it ? 

(119.) Charleston, Dec. 22d 1830. 

For value received, I promised George Winship to 
pay him or order ninety-seven dollars and eighty centSi 
on demand, with 'merest, Thomas White. 




tlie fnlloiviiiff 
12th. 1831, received twelve dolltmi eigiity-five c«nls. Jul}'! 
16^ i**eiveil iwelve dollars and seventeen cents. Feb. ! 
1833, received (biirteen dollare and niuety-five oenia. Aiigusl3f. 
l&ii, received lliirty-aix dollnrs and ten cenlB, Re(|uired the b 
aace, which was paid Jan. 3iat. ]8:J4. 

(120.) Augusta, January 1st. 1631. 

For value received, I promise Israel Capen to \ 
him or order eighiy-four dollars and forty cents, on da 
mand, willi inteiesl. Edward Ruggles. 

On tiieiiack nrdiisnote werethe folloiiviiigendDrHementB. t 
Dth. m'il, received nilimi;!! doliai? and tliirty-two cents: Julv 
IStli, 18.12, received tweuty dullors. April Hth. 1B33, receive* — 
iweiity^na dollars and eighty-nne cents. Ocl.9lh. 1833, receive^' 
tweniy-two dollars and Rfte' n cents. I'lie balance of this notV^: 
wnsiiaid Feb. IHdi. 1S34. How much was it? ' 

(121) New Orleans, Feb. 22d. 1830. 

For value received, I promise Maynard and Noyes 
to pay theni or order the sum of nine hundred dollars, in 
three months, with interest till paid. Isaac Jettison- 
Attest. William Proctor. 

The following paymeniK were enilorsed upon Ihe note. Maf 
2ad. 1830, received iWFi.ty-five dollars. Se|>L 22d. 1830, receivrf- 
fifteen dollnrs. May 22(1. 1831, received tliiny-live dnilara. AlqF* 
SI2d. 1833, received one hundred and forty-tire dollars and twelvs^ 
ceiiiR. De-c. 4lli. 1833, received one hiinilreil and iwen^-fiw 
dollare and sixty ceiiiR. May 3'id. ISi3,recf.'ii'ed Iivq hundredand 
nineteen dollars and Hi nty cents. l)e<-. 31sL ISEI, received. nv9 i 
huuilred and Bixij-tiglit dollars and iweniy-five cent& Ttisr 
balance of this note was paid Feb. 24tli. 1834 What was Iha 
balancB.' 



(122.) Cincinnati, Dec. Ist. 1830. 

For value received, I promise Horatio Davis to pay 
him or order the sum of one thousand dollars, on demand, 
with interest (ill paid. Edward Lang. 

Five ijertial payments were entlorsed on this note; viz. Felk 
laL 183a. rei-eived seventy-five dollius. June Int. 1832, received 
twenrv "loliars. August 1st. lB.3.t, received twenty dollars. Octob^ 
Ist ISKJ, received BiJvcn huiiihvd and fitly dollars. Feb. Isi. 1834 
received one hundred dollars. The balance of this note was pM 
June Ist 1834. How much wosU? 
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(123.) Louisville, April 4th. 1832. 

For value received, I promise Samuel H. Wheeler to 
piy bim or order the sum of three hundred and ninety* 
MX dollars, on demand, with interest, at the rate of 7 per 
cent, a year, till paid. George Guelph. 

. 'Fartial payments were made on this note, as follows: Sept. 14th. 
B39, received twelve dollars. May 4tb. 1833, received eighteen 
dollars. Oct. 24th 1833, received rort}'-uine dollars t\velve cents. 
The balance was jMiid May 30th. 1634. What was tlie balance ? 

(124.) Nashville, Sept. 7th. 1831. 

For value received, I promise Daiius Pond to pay 
bim or order the sum of four hundred and eighty-six 
dollars and ninety cents, on demand, with interest at the 
rate of 7 per cent, a year. Martin Smith. 

The following partial payments were endorsed on this note. 
March 22d. 1832, received one hundred and twenty-five doHonL 
Nov. 29th. 1832, received one hundred and fifly dollars. Mav 
Idth.' 18*8, received one hundred and twenty dollars. The bal 
ance was paid April 19th. 1834. Required the balance. 

(125.) Albany, August 13th. 1830. 

For value received, I promise Theodore Leonard to 
pay him or order the sum of two hundred and ninety- 
eight dollars and nineteen cents, on demand, with interest 
at the rate of 7 per cent, a year. Stephen Kirkland. 

Attest. W. Stevenson. 

The following endorsements were made on this note. April 
6th. 1831, received fifty-four dollars. Dec. 17th. 1831, received 
forty-two dollars. Jime, 21st. 18^32 received sixty-one dollaiB. 
Feb. 26th. 1833, received thirty-seven dollars and eighty cents. 
July 8th. 1833, received seventy-five dollars. The balance was 
paid May I2th. 1834. How much was the balance ? 

COMPOUND INTEREST. 

Compound interest is that which is paid not only for 
the use of the principal, but also, for the use of the inter- 
est after it becomes due. 

When the interest is payable annually, find the interest 
for the first year, and add it to the principal, and this 
amount is the principal for the second year. Find th© 



ARITHMETIC, 

■ interest on this second principal, and add as before; 
amount is ilic principal for the third year: i 
Uirough the whole number of years. When the ml 
ia payable half-yearly, or iitiarterly, find the inie 
half a year, or a quarter of a year, and add it 
principal, aiid thus proceed through the whole tir 
Subtract the tirst principal from the last amount, and 
remainder is the compound interest. 

130. What is the compound interest of a thoussoi 
dollars for 3 years, at per cent, per annum ? 
$1000. principal. 

00. mterest for the first year. 

1060. ■ amount, principal for the secood year. 
63.60 interest for the second year. 



1123.00 second amount, principd for third rea( 

67.416 interesi for the third year. 

1191.016 third amount. I 

1000. first principal deducted. I 

gl91.016 Answer. | 

127. What is ihe compound interest of 740 dollars foi 

6 years, at 6 per cent, per annum .' 

12S. What is the compound interest of 500 doUanj 
for 4 years, at 7 per cent, per annum ? n 

129. To what sum will 450 dollars amount, in 5 yeaH 
at 5 per cent, per annum, compound interest .' 

130. What is the compound interest of £760 lOl 
for 4 years, at 4 per cent, per annum ? 

131. A gave B a note for 300 dollars, with interest \ 
6 per cent, a year, payable semiannually. How maa 
did it amount to in 2 years, at compound interest ? 

132. At compound interest, what will 600 doIlsH 
amount to in I ^ year, at the rale of 6 per cent, a yeal| 
interest payable quarterly .' 

PROBLEMS IS INTEREST. 

In reviewing the subject of simple interest, we perceiM 
four several prohlisms, which arise from its conditioi 
and which we shall now distinctly notice. 



^k_ 




INTEREST. 

PROBLEM I. The priacipa), time, and rale 
to find the interest. 

Multiply together the dtcimai expremmg At 

4«fe per annum^ the time in years and tke detimtml ^ m 

3fear, and the principal: the product uiU be tke lalfitrf. 

This problem has already been exempli6ed in the f i ^ 

tiMliDg pages of this article. 

PROBLEM II. The principal f time, and amount chreo, 
to find the rate per cent, per annum. 

RULE. Subtract the principal from Ik mammmij mmd 
i\t remainder will be the interest ftr At ^ptM* ftaitf. 
Dixide this intereH by the given tiw^ MMfrmftd hi fcorj 
Of the decimal of a year^ and the ^Mliml mil he ike 
iiiUrest for one year. Divide the iniensifor &me year Ay 
Ae given principal, and the quoHeni will ke ike rmU per 
unt. per annum. 

133. At what rate per cent, per amram must 172 dol- 
lars 40 cents be put on interest, in order to amount to 
332 dollars 74 cents, in 5 years ? 

134^ Lent 51 dollars 25 cents, and in 1 year and 4 
months it amounted to 55 dollars 35 cents. What vrt^ 
the rate per cent, per annum ? 

135. Borrowed 340 dollars for d months, and at t}.e 
expiration of the time it amounted to 355 dollars 30 cents. 
What was the rate of interest per annum ? 

136. At what rate per cent, per annum must 87} cenL^ 
be put on interest, in order to amount to 98 cents, m 2 years f 

PROBLEM III. The principal, rate per cent., and 
amount given, to find the time. 

RULE. Subtract the principal from the amount, and 
the remainder will be the interest. Divide the interest by 
the principal, and the quotient will be the interest of 1 
dollar. Divide the interest of 1 dollar by the rate, and 
the quotient will be the time. 

137. In what time will 89 dollars 25 cents amount to 
92 doUars 82 cents, at the rate of 6 per cent, a year ? 

138. In what time will 171 doUare 40 cents, amount to 
231 dollars 39 cents, at 7 per cent, a year ? 

10 
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139. Borrowed 163 dollars 50 cents at 6 per cent, a 
year; at the time of payment it amounted to 176 doUars . 
58 cents. How long did I keep the money ? 

• 140- In what time will 4810 dollars 25 cents, amotimt 
10*4^002 dollars 66 cents, at 6 per cent, a year ? 

141. Lent 114 doUars at an interest of 7 per cent, a 
year; on its return it amounted to 127 dollars 30 cents. 
How long was it out ? 

142. In what time will $100, or any other sum of 
money double, at the rate of 6 per cent, per annum, 
sknple interest.^ 

PROBLEM IV. The amount, time, and rate per cent, 
given, to find the principal. 

RULE. Divide the amount by the amount of 1 dollar * 
for the time^ and the quotient will be the principal. 

This problem forms the subject of the next article, 
under the head of Discount. 



XVI. 

DISCOUNT. 

Discount is an allowance made for the payment of 
money before it is due. 

The present worth of a debt, payable at a future period 
without interest, is that sum of money, which, being put 
on interest, would amount to the debt, at the period when 
the debt is payable. 

It is obvious, that, when money is worth 6 per cent 
per annum, the present worth of $1.06, payable xi a 
year, is $ 1. Hence, the present worth of any (Jebt, pay- 
able in a year, is as many dollars as there are times $ 1 .06 
in the debt. And hence we deduce the following. 

RULE. Divide the debt by the amount of I dollar for 
the time, and the quotient is the present worth. Subtract 
the present worth from the debtj and the remainder will 
be the discount. 
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1. What is the present wortli of 450 dollars, payable 
■fa f months, when money Is worth 6 per cent, per 

2. What is the present worth of 535 dollars, payible 
in 15 months, when money is worth 6 per cent, per 
annum? 

3. When money is let for 6 per cent, per annum, 
what is the present worth of a note for 1530 dollars, 
payable in 18 months ? 

4. Sold goods to the amount of 1500 dollars, to be 
paid one liau in 9 months, and the other half in 18 months: 
what is tlie present worth of th^ goods, allowing interest 
to be 5 per cent, per anniun ? 

6. What is the pffesent value of a note for 2576 dol- 
lars and 83 cents, payable in 9 months, when interest is 

6 per cent, per annum ? 

6. When interest is 6 per cent, a year, what is the 
difference between the discount on 12S5 dollars for a 
year and 8 months, and the interest of the same sum for 
the same time ? 

7. Purchased goods amounting to 6568 dollars 50 
cents on a credit of 8 months: allowing money to be 
worth 4 per cent, a year, how much cash down will pay 
the bill.!* 

8. A man, having a horse for sale, was oftered for it 
^5 dollars, cash in hand, or 230 dollars payable in 9 
months: he chose the latter, although money was worth 

7 per cent, a year. How much did he lose by his 
ignorance ? 

9. Bought a quantity of goods for 1831 dollars 53 
cents cash, and the same day sold them for 1985 dollars 
48 cents on a credit of 6 months, when money was 5 
percent, a year. How much did I gain upon the goods ? 

10. What is the discount on 198 dollars 60 cents, for 
9 months, when interest is 5 per cent, a year } 

11. What is the discount on 241 dollars 81 cents, for 
7 months, when interest is 4^ per cent, a year ? 

12. What is the present worth of 741 dollars 66 cents, 
payable in 48 days; interest being 6 per cent..^ 
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XVII. 

BANKING. 

A BANK is an institution which trafEcks in money. It 
is owned in shares, by a company of individuals, called 
Btockholders; and its- operations are conducted by a Piesi- 
dent and board of Directors. It has a deposite of specie, 
and issues notes or bills^ which are used for a circulating 
medium, as money. These bills are mostly ofeiained 
from the bank in loans, on which interest is paid; and the 
amount of bills issued being greater than the amount of 
specie kept in deposite, a profit accrues to the bank. 

The interest on money hired from a bank, is paid at 
the time when the money is taken out — ^the hirer receiving 
as much less than the sum he promises to pay, as would 
be equal to the interest of what he promise? to pay, from 
the time of hiring the money until the time it is to be 
paid. From this circumstance, the interest on money 
hired from a bank is called discount^ and the promissory 
note received at the bank is said to be discounted, 

A note, to be discounted at a bank, is usually made 

Eayable to some person, who endorses it, and who there- 
y binds himself to pay the debt, in case the signer of 
the note should fail to do so. Any person, tlierefore, 
who holds the note of another, payable at a future time, 
may endorse it, and obtain the money for it at a bank, 
by paying the bank discount; provided the credit of the 
parties is undoubted. 

It is customary in banks, to compute the discount on 
every note for 3 days more than the time stated in the 
note; and the debtor is not required to make payment 
until 3 days after the stated term of time has elapsed. 
These 3 days are called days of grace. 

1 . What is the bank discount on 775 dollars for 30 
days, and grace, when interest is 6 per cent, a year ? 

2. What is the bank discount on 900 dollars for 90 
days, and grace, at the rate of 6 per cent, a year ^ 
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M 3. How much is received on a note for 2540 dollars 
■ 80 cents, payable in 4 months, discounted at a bank, 
r when interest is 4 J per cent, a year ? 
\ 4. A note for 452 dollars, payable in 7 months, is 
I discounted at a bank, when interest is 6 per cent, per 
annum. What sum is received on it ? 

5. A note for 3000 dollars, payable in 70 days, is dis- 
counted at a bank, when interest is 6 per cent, a yeai. 
What sum is received on it ? 
I 6. A merchant bought 1 625 barrels of flour for 5 dollars 
t barrd cash, and on the same day sold it for 5 dollars 
50 cents a barrel, on a credit of 8 months, took a note 
for the amount, and got it discounted at a bank, when 
money was 6 per cent, a year. How much did he gain 
on the flour ? 

7. A man got his note for $ 1 000, payable in 3 months, 
discounted at a bank, at the rate of 6 per cent., and im- 
mediately put the money he received for his note on 
bterest for 1 year, at 6 per cent. He kept the money 
from the bank 1 year, by renewing his note every 3 
months, and paying in tlie required bank discount at each 
renewal. At tlie end of the year he received the amount 
of the money he had put on interest, and paid his note at 
the bank. How much did he lose by this exchange ? 

Id the above example, interest on the several discounts 
paid into the bank forms part of the loss. 

8. A money broker subscribed for 20 shai'es in a new 

bank; at $100 a share. When the bank commenced 

operation he paid in 50 per cent, of the price of his stock, 

and in 6 months after, he paid in the remainder. In 12 

months from the time the bank commenced, there was a 

dividend of 3^ per cent, on the stock among the stock* 

holders; aud tlie same dividend accrued every 6 months 

thereafter. At the end of 3 years the broker sold his 

stock at 7 per cent, advance. Now, allowing that this 

broker hired his money, and paid 6 per cent, annually, 

how much did he make by the speculation ? 

In this example, the broker must charge annual uiterest 
on the interest he pays, and must give credit for annual 
interest on his share of the dividends, 

10* 



EQUATION OF PAYMENTS. 

Equation of payments consists in finding a wa 
i for the payment at oqcc of several debls, payable 
srent limes, so that no loss of interest shall be susiaioei 
by either party. 

For instance, if A owes B one dollar, payable in 
mouths, another dollar payable in 3 months, awd a tluH 
dollar payable Id 4 monlhs, at what time may ihe tbrBl 
sums be paid at once, without injustice to either of iberai 
It is evident, that the inter-!sl ul I dollar for 2 mondu, 
the same as the mterest of 2 dollars for 1 mouth; and I 
interest of 1 dollar fur 3 months, is the same as the inb 
est of 5 dollars for 1 month; and the interest of 1 dol 
for 4 months, is the same as the interest of 4 dollars for 
month: 2 dollars, 3 doUaxs, and 4 dollars, added togel 
make 9 dollars for 1 montli; but liie three sur 
paid, when added together, make only 3 dollars, wl 
sum being only a third part of 9 dollars, iJie term 
credit must be three times as long, or 3 months, 
is the equaled time. This result is obtained by mullij 
ing the sum, payable in 2 monlhs, by 2; that payable 
3 monlhs, by 3; and that payable iu 4 monlhs, by 4; 
then adding the several products together, and div 
the sum of them by the sum of ihe debts. 

RULE. Multiply tack debt by the n'me, in vhick iti 
payable, and divide Ihe sum uf Ike products by the 
of the debts: the quotient v>iU be the equated time. 

1. If I owe you 50 dollars payable in 4 tiioutlis, 71 
dollars payable in 6 monlhs, and 100 dollars payable U 
7 nionllis, in what time may the tlu-ee sums be paid ■ 
once, without loss to either of us .' .n 

2. A owes B 200 dollars, 411 dollars of which is to M 
paid in 3 months, 60 dollars in 5 months, and llie remailV 
der in 10 months. At what time may llie whole be pxn 
at once, without injustice to either parly .' jj 
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3. Bought goods to the amount of 1552 dollars, pay- 
able at four different times, as follows; 225 dollars and 
75 cents in 4 months, 250 dollars and 25 cents in 6 
months, 425 dollars and 50 cents in 8 monilis, C'^O dol- 
lars 50 cents in 10 months; but afterward agreed with 
my creditor to pay him all at once, at the equated time. 
What was the time ? 

4. If I owe you tliree sums of money payable at differ- 
ent times, viz. 50 pounds in six montlis, 60 pounds in 7 
months, and SO pounds in 10 months, what is the equated 
time for paying the whole at once ? 

5. Bought goods to the iunount of 1000 dollais, 200 
dollars of which was to be paid down, 400 dollars in 5 
months, and the remainder in 15 months; but it was 
afterward agreed, that the whole be paid at once. In what 
time ought the payment to be made ? 

6. A merchant has due to him a certain sum of money, 
to be paid as follows; ^ in 2 months, \ in 3 months, and 
the rest in 6 months. What is the equated time for pay- 
ing the whole ? 

7. Sold goods amounting to 1 296 dollars, of which 346 
dollars was to be paid in 2^ months, 323 dollars in 6 
months, and the balance in 10 months; but the purchaser 
afterward agreed to make but one payment of the whole. 
What term of credit ought he to have ? 

8. Bought goods to the amount of 640 dollars 80 
cents, payable } down, J in 4 months, :|^ in 8 months, 
and the balance in a year; but afterward made an agree- 
ment to pay the whole at one time. In what time ought 
I to pay for the goods ? 

9. A merchant has due to him $300 to be paid in 60 
days, $500 to be paid in 120 days, and $750 to be paid 
in 120 days. What is the equated time for these dues ? 

10. A owes B $ 1200, to be paid in 8 months; but A 
offers to pay $400 in 4 months, on condition that the 
remainder shall continue unpaid an adequate term of time. 
In what time ought the remainder to be paid ? 

11. If a debt of $1000 be payable at the end of 7 
months, and the debtor agree lo pay $300 at present, 
what is the proper time for paying the rest ^ 
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PROFIT AND LOSS. 



The ascerlaining what is gained or lost in buying and 
selling, anii ihe adjusting of tlie price of goods so as lo, 
gain or lose a certain sum, or a certain per cent., con» 
under tlie liead of Profit and Loss. 

1. Boogljt a piece of broadcloth containing 28 yanft 
for 112 dollars, and sold it at 5 dollars 25 cents a yai'd. 
How lu-jch, and vvliai jier cent, was my profit .' (See 
Art. XIV, Example 45.) 

2- Bought 3 pieces of broadcloth, containing 28 yards 
each, ai 5 dollars 25 cents a yard. At what price pet 
yard must ! sell it, to gain 20 per cent.,' 

3. Bought cloih at 4 dollars 60 cents a yard, which, 
not proving so good as I expected, I sold at it dollars 91 
cents a yard. What per cent, did I lose .' 

4. Bought 1250 barrels of flour for 6250 dollars. At 
what price per barrel must I sell it, to make a profit of 
12^ per cetii.? 

5. Bought 30 hogsheads of molasses, at 20 dollars a 
hogshead, in Havana; paid duties 20 dollars 66 cents; 
freight 40 dollars 78 cents; porterage 6 dollars 5 cents; 
insurance 30. dollars 84 cents. What per cent, shall I 
gain by selling at 20 dollnis per hogshead .' 

6. Bought wheal at 75 cents a bushel; at what prict 
per bushel must I sell it, to gain 20 per cent, ? 

7. A merchant received from Lisbon 180 casks of 
raisins, containing S0|lb. each, which cost him 2 dollars 
18 cents a cask. At what price per cwt. must he sell 
tliem, 10 gain 25 per cent..' 

S. If I sell sugar at 8 dollars per cwt., and thereby 
lose 12 per cent., what per cent, do 1 gain or lose, by 
selling rhe same at 9 dollars per cwt. .' 

9. If I purchase G pijics of wine for SI6 dollars, and 
sell it at 511 dollars 50 cents a hlid. do I gain or lose, sod 
— what per cent.' 
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10. If you purchase 5cwt. Iqr. 12lb. of rice, at "3 
dollars 80 cents per cwt., at what price per pound Buut 
jou sell it, to mtuce 6 dollars on the whole ? 

11. If I purcliase 1 3 cwt. of coffee at 12^ cents per 

Sound, at what price per lb. must I sell it, to gain 80 
ollars 8 cents on the whole ? 

12. A miller sold a quantity of corn at 1 dollar a 
bushel, and gained 20 per cent.; soon after, he sold of 
the same, to the amount of $37.50, and gained 50 per 
cent. How many bushels were there in the last parcel, 
and at what did he sell it per bushel ? 



XX. 

PARTNERSHIP. 

Partnership is the union of two or more individuals 
in trade. The company thus associated is called a firm: 
and the amount of property, which each pai'tner puts 
into the firm, is called his stock in trade. The profit or 
loss is shared among the partners, when the stock of each 
is employed an equal length of time, in proportion to 
each partner's stock in trade; but, when the stock of 
the several partners is employed in the firm unequal 
terms of time, in proportion to each one's stock and the 
time it was employed. 

1. A, B, and C entered into partnership, and the stock 
of each was employed in the firm one year. A put in 
240 dollars, B 360 dollars, and C 120 dollars. They 
gained 350 dollars. What was each partner's share of the 
gain? 

We find in this example, that the whole capital of the 
firm was 720 dollars. A^s stock was 240 dollars, and 
he must have ^^ of the gain. B's stock was 360 dollars, 
and he must have f|| of the gain. C's stock was 120 
dollars, and he must have ^|§ of the gain. Observe the 
following statement. 
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-?; aiidfof 4^350. is 116f dollars, A's 
= |; and ^of $350. is 175 dollars, B'aal 
=|; and I o f 8350. is ^S) dollars, C's J ' 
ft'350 Proof. 

2. Messrs. Ralph Wheeler, Samuel Slade, and Js 
Libboy formed a connexion iit business uodcr the nira ' 
Wheeler, Slade, and Libbcy. Wheeler put into the '" 
SfiOO duUars; Skde ^000 dollars; and Libbey 1500 
ha». The stock of the several partners was in trade' 
same terra of lime, and they gained 1-500 dollar; 

'woA^ch partner's share of the profit? 

3^ Messrs. Joel Haven, Israel Varniim, Tyler Pt 
Irian, and James Conum formed a partnership u 
firm of Haven, Varniim, and Co. Haven put into the 
firm 4000 dollars, Varnuiii 2500 dollars, Pcuniman 1500. 
dollars, and Conaiit 750 dollars. They traded in partner 
ship 3 years, and gained 1750 dollars. How much nas 
each partner's share of gain.'' 

4. A, B, C, and D traded logeth^r one year. A pal 
in 800 dollars, B 500 dolLirs, C 300 dollars, and D 150' 
dollars; bill by inijiforlimB Jhtylost 350 dollars. What 
loss did each partner sustMlh .' 

5. A gemleman dving, left two sons and a daughter^ 
to whom he bequeathed the foilowing sums; viz. to ihM, 
elder son 1200 dollars, to the younger, 1000 dollars, and' 
to the daughter 300 dollars; but it was found that his 
whole estate ajnounled only to 750 dollars. How much 
did each child receive from the estate ,'' 

C. Three merchants bought a ship, for which thej; 
gaveSOOO dollars. A paid '2S5Q dollars, B 1980 doUim^ 
and C tho rest: in her first voj^age she cleared 640ff 
dollaj-s. How much of the profit had each partner? 

7. A and B traded together. A put Into the firm 540 
dollars, and B the rest; ihey gained 387 dollars, of 
which B's share was 225 dollars. What was A's gain, 
and wliai *(*as B 's stock .' 

3. The capital stock in the firm of Farmer, Turner 
nnd Hancock, was 1S477 dollars 00 cents. Far)ner'a 
stock was !)238 dollars 80 cents; Turner's 6929 dollars 
IQ cents; and Hancock's the remainder. The sto<Jk 
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of the several partners was in the firm the same term of 
time: by misfortunes of various kinds, they lost 12375 
doUqrs 20 cents. What loss did each partner sustain ? 

9. A, B, and C traded in partnership. A's stock, 
was 385 dollars 50 cents; B's 297 dollars 75 cents; C's 
175 dollars 25 cents: they gained 343 dollars 40 cents. 
What was each one's share of gain ? 

When the stock of the several partners is in the firm 
unequal terms of time, the profit or loss must be aiipor- 
liooed with reference both to stock and time. Thus, 
A, B, and C, traded in company; A put in 200 dollars 
for 3 months, B 180 dollars for 5 months, and C 70 dol- 
lars for 10 months: they gained 132 dollars. Now, to 
apportion this gain justly, we say that A's 200 dollars 
for 3 months was the same as 600 dollars for 1 month; 
B's 180 dollars for 5 months the same as 900 dollars for 
1 month; and C's 70 dollars for 10 months the same as 
700 dollars for 1 month; therefore it is the same as if A 
had put in 600 dollars, B 900 dollars, and C 700 dollars, 
all for an equal term of time. These sums added together 
make 2200 dollars; therefore, A had -^^-^^ of the gain, B 
^^^y and C 5^^^(j. These fractions, when reduced, are 
J5> A» and ^^. -^^ of 132 dollars is 6 dollars; then A 
nad 6 times 6 dollars, B 9 times 6 dolhus, and C 7 times 
6 dollars. 

RULE. Multiply each partner'^s stock by the time it 

fffos in the firm; make each product the numerator of a 

fraciion^ and the sum of the products a common denomi" 

nator; then multiply the whole gain or loss by each of 

these fractions^ for each partner's share, 

10. A, B, and C traded in company. A put .*n 400 
dollars for 9 months, B 300 dollars for 6 months, and C 
200 dollars for 5 months: they gained 320 dollars. 
What was the gain of each } 

11. X, Y, and Z formed a partnership. X put into 
the firm 500 dollars for 18 months, Y 380 dollars for 13 
months, and Z 270 dollars for 9 months; but they lost 
818 dollars 50 cents. What was the loss of each ? 
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T 12- H niiO S entered iuip pvitKnUp Tor l6 ifamftB 

I |t put in nt lir^t $ I20O, ami »i ihe eai of 9 monjfl 

k A200 vMBe. S pui in at first $ 1 500, Gitd after 6 mpolH 

^nl vli^lkml iie look out $ 500. In this partnerslup liS 

^^pcte^ ^772. 120. How iBvst the gain be dividedr ^■j^ 

^rl3. On the tirst day of January, A began biaJMIft^B 

l9Su Uutlars; oil the first day of May following, .OB^IlH 

tV ">'<^ pvutersltip wiib 270 dollars; on the first 1^| 

nf thi.- iwxi August. Uiej' took in C wtth 400 dollan^f 

I tfav end of ibc veur, dicy found there was a gaiii of ^H 

L.^pQv^' ^^'I'll ^hure of the gain had eacb ? -j^M 

l^^t* Gould aiid Davis entered into partnership for^| 

Wfm- Gotildts »tOL-k. at first, was only 500 dollar9v^| 

R| the end of & months he put in 150 dollars in<^| 

^vis's »tix:k, at first, was 600 dollars, but at the endfl 

ft Eoonths he looL out 200 dollars : at the end of the yetB 

il wa» found t*.ey bad gained 68i dollars 50 cents. Vf\m 

was ihw r'ln of each partner ? J 

IS I'hree farmers hired a pasture at 60 dollars JW 

cents for the season. A put in 5 cows 4^ ""''"^Ssli 

S cons 5 months, and C 9 cows 63 mouths. V^H 

rent d:d each pay ? ^jH 

16. A and B hired a coach ia the city, to go ^ D^| 
for S^i witli liberty to take in tivo more pssBCOlC^I 
When ihey had ridden 15 miles they admiiled C;m^H 
tlieir return, within 25 miles of the city, they adnuttd^^H 
As each jierson is to pay in proportion to the (lip|MH 
he rode, il is now required to settle the coach hil&jlH 
between them. ^M 

17. Messrs. Howard, Bender, Dorr, and TreniHI 
were partners for 2 years, under the firm of Josep}) 
Howard and Co. When the firm commenced business, 
Howurd's stpfk was 6000 dollars, Bender's 3500 dollars, 
Dorr's 2SO0 dollars, and Treinere's 1700 dollars. Al 
the end of 8 nionihs, Howard withdrew COOO dollar; 
6001 llw firm; after trading 10 inontlis, Tremere adde^ 
ISWk dultars to his fon.ier stock; at the end of the first 
voiu, Buikder withdrew SOO dollars. At the close of ihe 
Iwu yoars, they had gained 3003 dollars 40 cents. How 
ntucB WKS e»cn partner 'sshate of the gain .'' 
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BANKRUPTCY. 

e course of niercaniile business 
aHly, ihai a oiercboitt, eillier from inibioi'lune or 
nenre, becomes iiisolvciii, aiid what properly he has, 
Vrlbuted among his creditors iii proportion to tlieii- 
)ctive dues. 

lions in bankruptcy are performed on the saiDe 
B with those in partnersliip : we first ascertain (be 
t of tJie bankrupt's properly, tJien the amount of 
pbtSf next what per ceuL. he pays, and then multiply 
_ icli creditor by tlie decimal expressing 

laper cent, which tlie debtor pays. 

1. A man failing, owed the following sums: to A 120 
iloUais 68 cents, to B 150 dollars 75 cents, to C 310 
iloltcirs 32 cents, to D 208 dcliars 25 cents; and his whole 
praperty amounted to only 6f32 dollars, which was divided 
unoog ihem in proportion to tlieir respectivft demands. 
Uov much did each receive ? 

2. If the money and effects of a bankrupt amount to 
8361 dollars 74 cents, and he is indebted to A in the 
sum of 1782 dollars 24 cents, to B 1540 dollars 76 cents, 

fi to C 2371 dollars 17 cents, how much will each 
dtem receive " 



L person I 



1 trade, owed A 539 dollars, B S 



fV, .. . 

Bji^ dollars SO cents, C 854 dollars 16 cents, and D ; 

I ISroO dollars; his properly amounted to 837 dollars 49 
BBiila, which was distributed among them in proportion 
lo their several demands. How much did each creditor 
lose by the failure ? 

4. A bankrupt owes A 313 dollars 74 cents, B 3673 
ilollarg-16 cents, C 1840 dollars 40 cents, D 117 dollars 
80 cents, and E 814 dollars 60 ceiits_, his whole proper- 
ty, worth 4029 dollars 30 cents, he gives up to his credi- 
10[j. What per eetu. does he pay, and how much does j 
luor receive ? 



h 



ARITHMETIC. 



ASSESSMENT OF TAXES. 



Taxes are imposts paid by ihc people for the suppC 
of government. Tliey are assessed on the citizens. 
proportion to llieir property; excepl the poll tax, wU 
is assessed by llie head without regard to property. 

An accurate inventory of all the taxable property-; 
every citizen is indispensable to a just assessm-"" 
taxes, and is the first thing to be obtained. 

When a tax is to be assessed on property and pollB,l 
first ascertain the amount which the polls pay, and deddlt 
it from the sum to be raised; then apportion the r 
der according to each man's property. 

To effect the apportionment, we find what per cent. C 
the whole property to he taxed, the sum to be niisai 
is; then multiply each man's inventory by that per c" 
expressed io decimals, and the product is his tax. 

1. A tax of four hundred and fifty dollars is to be ■ 

sessed on a parish, in which there are 40 rateable poUl> 

Of this lax, that to be a-isessed on the polls amouQtBJIi 

50 dollars; leaving 400 dollars to be assessed od the IW 

and personal property of ihe parish, which by invenKW 

is 40000 dollars. What must a parishioner pay, vrbait 

real estate in the inventory is 700 dollars, personal pntt 

erty 150 dollais, and who pays for one poU .-' ^ 

400 dollars is one per cent. (.01) of 40000 dollars ' 

Real estate 700 

Personal estate 150 

Total properly 860 

.01 

Tax on properly 8.50 

Poll tax 1.25 

Total tax $9.75 Jlns. 

Aji incorporated town, in which the real and perst 

.Xjperty was valued io the inventory at 72S56 dollars, i 
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Id which there were 154 rateable polls, voted lo raise 
1385 doUani 34 cents by taxation. The tax on each poll 
was I dollar 25 cents. How much did A pay, whose 
real estate stood in the inventory at 2146 dollars, personal 
property at 224 dollars, and who paid for 1 poll ? How 
much did B pay, whose real estate in the inventory was 
1000 dollars, his personal property 140 dollars, and who 
m6 for 2 polls? How much did C pay, whose real 
Mate was valued at 78,') dollars, personal property at 103 
lltUars, and who paid for 3 pohs ? How much did D 
j^ whose real estate in the inventory was 4000 dollars, 
msona] property 478 dollars, and who paid for 1 poll ? 
Bow much did E pay, who had no real estate, whose 
personal properly was valued at 250 dollars, and who 
jMid for 4 polls ? J low much did a single woman pay, 
whose real estate was valued at 500 dollars, and her per- 
sonal property at 120 dollars ? 

Assessors find it most expedient to make a table, which 
ehall exhibit ai once, the tax on all sums, from $ 1 up lo 
my Knount required. The table is made by luiilliplyine 
ihe per cent, which the tax amounts to, by the several 
numbers, 1, 2, 3, 4, and so oa. 

The following is a table of taxes to he made when 1^ 
per cent- is lo be raised on the valnalion of properly. 



SI pays .015 


$20 pay .30 


$200 pay $3.00 


2 " .03 


30 " .45 


300 " 4.50 


J^ " .045 


40 " .GO 


400 " 6.00 


% « .06 


50 " .75 


500 " 7.50 


S " .075 


60 " .90 


600 " 9.00 


6 " .0(1 


70 " 1.05 


70a " 10.50 


7 " .105 


80 " 1.20 


800 " 12.00 


8 " .12 


90 '< 1.35 


900 " 13.50 


ttr<» .135 


100 " 1.50 


1000 " 15.00 


■I-'' 






mPfj ^^ '^^ 


ove table, what w 


)uld be the las on 


R3S real estat 


, and $2346 perso 


nal estate ? 


4. By the abc 


ve table, what wo 


iild be the tax of a 


eefaotder, whos 


e real estate is va 


ued at $9843, and 


^roi^I estate, i 


n $15066; poUtax 


$1.25? 
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GENERAL AVERAGE. 

Whenever a ship is iu distress, and the matter del 
erately makes a sacrifice of any part of ihe lading, or: 
the sliip's furnilure, masts, spars, rigging, &c. for 
preservation of ihe rest, all the properly on board, wl 
IS saved by llie sacrifice, must coniributo towards 
value of what is thus sacrificed. The contribi 
called a general average ; and the properly sacrifii 
called the jellison. 

If a vessel is accidentally stranded, and hy extraord(<fJ 
nary labor and expense is set afloat, and enabled 
plele her voyage with the cargo on hoard, the expi 
bestowed for this object also biicomes a subject for g 
average. 

When a vessel has been forced by accidents, i 
from the perils of the sea, to enter a port in order 
pair, all the charges incurred in consequence, togf 
with the wages and provisions of the master and gi 
during the delay, are brought into a general average. 

The contributory interests are die ship, the cargo, 
the freight; and these must be cleared of all chaises 
tached to them, before the average is made. 

The contributory value of freight, in the ports genei 
ly, is ascertained by deducting one third of the gi 
freight; in New York, however, one half is deduct 
This deduction is made for seamen's wages. 

In compuiing a general average for masts, r ^^ _^_ 
a deduction of one third is made from the cost of 
placing them; because the new articles are supposed 
be 30 much better than the old ones. 

Particular average is nothing more than a partial lo! 
and is borne wholly by the owner of the property damage _ 
In making a general average, the partial loss, or particular 
average, is deducted from the original value of the dam- 
aged property, and the remainder contributes to tha 
general average. 
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The jettison contributes to a general average; other- 
wise its owner would not share in the general loss. 

1. The brig Ceres sailed from Gottenburg on the 
S4th. of August 1833, bound for Boston witl] a cargo of 
iron and steel. She suffered considerable damage from 
tempestuous weather, and arrived in Boston harbor Oc- 
tober 13th., where she got aground on Williams's Island, 
Old was obliged to discharge part of her cargo in lighters, 
k order to get the vessel off. After tliis she was moored 
ffi safety at a wharf. 

The expense of lightening the vessel, to get her afloat, 
was 106 dollars and one cent, and was borne by a genera) 
wrerage. 

From the surveyor's report, it appears that the damage 
i sustained by the vessel on the voyage was 1195 dollars 
I 73 cents. The premium for insurance was 304 dollars 
27 cents. 

Contributory interests. 

Vessel, valued at ^ 8000. 

Less, damage and premium, 1500. 6500. 

Freight, gross amount, 1276.96 

Less^-, as usual, for seamen's wages, 425.65 851.31 

Cargo, shipped by 

James FuUerton & Co. $273.82 
Joshua Crane 626.67 

John Bradford 10378.48 

Wm. Parsons 1 144.32 12423 M 

^|^= .00536+ $19774 50 

Apportionment of contribution. 

Vessel, (6500 by .00536) pays $34.84 
Freight, 851.31 " " '' 4.56 
Cargo, 12423.29 '' '* '* 66.61 $106.01 

James Fullerton & Co. $1.46 

Joshua Crane 3.37 

John Bradford 55.64 

I Wm. Parsons 6.14 

$66.61 
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2. The schooner Crescent, on her passage from East 
port to New Vork, sustained so much damage, thai sb[ 
was obliged lo put into Plj mouth to repair. The ei' 
penses incurred by putting into this harbnr, viz. the pilot; 
age, protest, dockage, com miss ion, wages and piovisioi 
of the master and crew while in harbor, amounting to 
^73. 18, were paid by a general average, made in Ne* 
York, on the arrival of the vessel in ihat port. 

The vessel was valued at $4500, ai,d the piemium and 



repairs w 

HISS. 

Cargo, 



e estimated at $900. The gross freight WM 



lipped by E. Foster $600. 

Greason and Haughton 240. 
Gold an.l Tucker 210. 

Bucknam aiid Gunnison 400. 
Samuel Wheeler 160. 

Bucit and Hammond 221.37 

What per cent, of the contributory interests was li» 
general average? How much did each of the 
and each of the shippers pay .' 



._Not 
[is»pp 



3. Ship Coral, on her passage from Boston 
Orleans, grounded at the bar of the river Mb 
threw overboard part of her cargo lo lighten, when neJ 
the breakers; broke an anchor, anchor stock, and v ' 
loss by strain in heaving off, and took a steamboat t 
bring her into port, while in this disabled situation. 

Statement of loss to be made up by a general av» 
age. 

A. Howard's goods, thrown overboard, $925.00 

Expense of sleamboal, lOO-OO 

Freight lost in consequence of jettison, 17.78 

Damage to cable in heaving ofl", 50.00 

Anchor broke and lost, 150.00 

All other damage, 57.00l 

Protest $14. Adjusting average $50. 64-00' 

$i:i63.7S. 
Agent's commission 5 per cent. 68.19 

Amount to be made up by the average, ^ 1431. 9!& 
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Contributory interests. 
Ship valued at N. Orleans, in cash, $ 11000. 

Freight, gross amount $862.48, less ^, 674.99 

Cargo shipped by Bridge &. ilore $ 1 8 1 35. 

How & Mears 17000. 

Gray & Bellows 146S0. 

Jaiiies Russell 3670. 

A. Howard 925. 

$5441 a 54410. 

Amount of contributory interests, $ 65934.99 

What is the loss per ceut. ? How much does the ship, 
how much does the freight, and how much does each of 
the shippers contribute to the general average ? 



XXIV. 

CUSTOM-HOUSE BUSINESS. 

In every port from which merchandise is exported to 
foreign countries, and into which foreign merchandise is 
imported, there is an establishment under the direction 
of the government, called a Custom House, The object 
of this establishment is, to execute the laws of the United 
States in the collection of duties imposed on certain arti- 
cles of imported merchandise, and on the tonnage of 
vessels employed in commerce. 

In order to secure the exact collection of duties, the 
law provides, that the cargoes of vessels employed in 
foreign commerce, shall be inspected, and weighed or 

Eauged by the custom-house officers. In the custom- 
ouse weight and gauge of goods, certain allowances are 
made on account of the box, cask, bag, &c. containing 
the goods, and on account of leakage, breakage, &:c. 

ALLOWANCES. 

Draft is an allowance made uom the weight of each box> 
l^iQff, cask, &c. of goods, on account of probable waste- i 
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eight of Lhe boxi 



Tart is an allonance loade for the 
baz, cask, &c. contuiniiig lhe goods. 

The whole we ght of any parcel of goods, 
the weigh! of die box, bug, cask, &c. cuntalning the 
goods, is called ilie ^roM weight. 

The weight of any parcel of goods after the draft ind 
tare have been deducted, is called the ntai weight. 

The allowance for draft is staled in the folio wbg table- 
On a single bos, &c. weighing 1 cwt. or 1 12 Ih. 1 lb., 
" weigliuig ahore 1 cwt. and under 2 cwt. S tb. 
" " weighing 2 cwt. and under 3 cwt. 3 Ibt 
" " " 3 cwl. and under 10 cwt. 41b. 

" " " 10 cwt. and under 18 cwt. 7 lb. 

" " " 13 cwt. and upwards, 9 lb- 

Observe, that the tare is computed on the remainder 
of any weight, after the draft has been allowed: and ia 
caiting tare, any remainder, which does not exceed half a 
pound, is not reckoned; but, if it exceed half a pound, ii 
IS reckonc;d a pound. 
The tare on sugar in casks, (except loaf) is 12 per ceat 
" on sugar in boxes, - - - 15 per cent. 

" on sugar in bags or mats, - - 5 per cent. 
*' on cheese in hampers or baskets, 10 per cent. 
" on cheese in boxes, - - 20 per cenl. 

" on candles in boxes, - - 8 per cent. 

"' on chocolate tn hoses, - - 10 per cent. 

" on coiton in hales, - - - 2 per cent. 
" on cotton in ceroons, - -6 per cenl 

" on glauber salts in casks, - - 8 per cent 

" on nails in casks, - - - 3 per cent 

" on pepper in casks, - - - 12 per cenl. 
" on pepper in bales, - - - 5 per cent. 
" on pepper in bags, - - - 2 per cent 

" o;i sugar candy in boxes, - .- 10 per cent. 
" on soap in boxes, - - - 10 per cent. 
" on shot in casks, - - . 3 per cent. 
" on twine in casks, - - . 12 percent. 

" on twine in bales, ... 3 per cent. 
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Tare on all other goods paying a specific duty, is 
aUowed according to the statement of the seme in the 
invoice of the goods, which is considered the actual 
weight of the hox, bag, cask, &c. 

The importer may always have the invoice tare allowed, 
if he make his election at the time of making his entry, 
ffidd obtain the consent of the collector and naval ofHcer. 

For leakage, 2 per cent, is allowed on the gauge, on 
all merchandise in casks paying duty by the gallon. 

For breakage, 10 per cent, is allowed on all beer, ale, 
and porter in bottles, and 5 per cent, on all other liquors 
in bottles; or the importer may have the duties computed 
on tlie actual quantity by tale, if he so chooses at the 
time of entry. 

The common-size bottles are estimated at tlie Custom- 
house to contain 2f gallons per dozen. 

1 . What is the neat weight of 40 hogsheads of sugar 
weighing gross 8cwt. 3qr. each; draft and tare as in the 
tables ? 

39200 lb. gross weight. 
40X4= 160 lb. draft. 

39040 
12per cent, of 39040 is 4684.8 4685 lb. tare. 

34355 lb. neat weight. 

2. What is the neat weight of 25 bags of pepper, weigh- 
ing gross 1 cwt. each; draft and tare as m the tables ? 

3. Find the neat weight of 6 chests of Souchong tea 
vreighing gross 9815. each, tare 22 lb. per chest. 

4. Find the neat weight of 12 casks of raisins, weigh- 
ing gross 1301b. each; draft as m the table, tare 12lb. 
per cask. 

5. What is the neat weight of 8 chests of green tea. 
gross weight 1021b. each, tare 20 lb. per chest ? 

5. What is the neat weight of 9 bags of coffee, weigh- 
ii^ gross 1 14 lb. each, draft as in table, tare 2 per cent. ? 

7. What is the neat weight of 4 casks of glauber salts, 
gross weight as follows; the first 1501b.; the 2d. 175 lb.; 
3d.' 2281b ; 4th. 2641b.; draft and tare as in tables ? 
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8- Wiiat is (he neat weight of 4 hogsheads of madder; 
weighing gross 1 i cm. 2qr. each; draft being allowed 
in ihe table, tare Icwt. 2 qr. per cask? 

DUTIES. 

The duties paid on goods imported from foreign cons* 
tries into the United States, are either ad oalorem or 
speciGc. 

The ad valorem duty is a certain per cent, of the 
actual cost of the goods in the country from which thef 
are brought. 

The specific duty is fixed at a certain sum per too, 
hundred weiglit, pound, gallon, square yard, &c. 

Observe that the allowances for tare, draft, &c. art 
to he made, before the duties are computed. 

9. What is die duty on an invoice of silk goods, which 
cost in Canton 4836 dollars, at 10 per cent, ad valorem?, 

10. What is the duly on an invoice of woollen good^ 
which cost in England 5729 dollars, at 44 per cenfe" 
ad valorem ? 

1 1 . Compute the duty on 6 boxes of chocolate, weigh- 
ing gross I cwi. per box ; draft and tare as in the tables;' 
duly 4 cents per lb. 

12. Cast ilie duty on 12 boxps of Windsor soap; 
gross weiglit 84lh. per box; cost in England 1 dollar' 
per lb.; tare as in the table; duly 15 per cent. 

13. Caltukte the duty on 5 boxes brown Havaot' 
sugar; gross weight as follows; the first, 7cwt. 2qr.i 

.2d. 8cwt. 3qr.; 3d. 9cwt. Iqr.; 4ih. lOcwl. 3i 
30lb.; 5tb. llcwt. Iqr. 14lb.; djaft and tare as In ( 
ubies; duty 2^ cents per lb. 

14. What is the duty on a cargo of 143 tons of iron, 
at 30 dollars per ton ! 

15. Compute the duly on 4 pipes of wine; allowapce 
for leakage as in the lable; duty 7^ cents per gallon. 

16. Cast the duty on 10 gross of London porter;. 
allowance for breakage as in the table; duly 30 ceaU; 
per gallon. 
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17. What is the duty on 10 boxes of Spanish cigars, 
iMmtaining 1100 each; duty $2.50 per 1000? 

18. Compute the duty on 4 casks of Rochelle salts, 
myoiced at $ 10 per cwt.; gross weight of Isl cask 1 cwt. 
2qr. 121b.; 2d. 1 cwt. 1 qr. iTlb.; 3d. 2 cwt. 3qr. 7 lb.; 
4ln. 4 cwt. Iqr.; draft as in table; tare 8 per cent.; 
duty 15 per cent, ad valorem. 
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RATIO. 

Ratio is the mutual relation of two quantities of tlie 
same kind to one another. 

By finding how many times one number is contained 
m another, or what part one number is of another, we 
obtain their ratio. Thus, the ratio of 2 to 4 is 2, because 
3 is contained 2 times in 4; and the inverse ratio is f, 
because 2 is f of 4. Both these expressions of the ratio 
of 2 to 4 amount to the same thing, which is, that one of 
the numbers is twice as great as the other. 

By the ratio of two quantities is meant only their rela- 
tive magnitude; for, notwithstanding the absoltUe magni- 
tude of 2 pounds and 8 pounds is much greater than 
that of 2 ounces and 8 ounces, yet the relative magnitude 
or ratio of the two latter is just the same with that of the 
two former; because, 2 ounces are contained just as many 
times in 8 ounces, as 2 pounds are in 8 pounds; or, 2 
ounces are just as great a part of 8 ounces, as 2 pounds 
of 8 pounds. 

It is evident that only quantities of the same denomi- 
nation can have a ratio to one another; for it would be 
absurd to inquire how many times 1 dollar is contained in 
4 rods, or what part of 4 rods 1 dollar is. 

A ratio is denoted by two dots, similar to a colon: thus, 
3 : expresses the ratio of 3 to 9. The former term 
of a ratio is called the antecedent^ and the latter the con- 
Hquent. Thus 6 : 12 expresses the ratio of 6 to 12, in 
which 6 is the antecedent, and 12 the consequent. 
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SiQce a ratio iodicaies bow loany tjines one nmnbi 
is contained m anofher, or wbsi pan one number is i 
■noifaer, il is 3 iiuoiieDl resulting Irom the divbioo of oi 
of liie lerms of the ratio by the other, and may be ej 
pressed in the form of a fraction : thus, the ratio 6 : 3 ov 
be expressed by the fraction |, or conversely 4- 

Whea any two numbers are multiplied, each by d 
same number, the ratio of tlic products is the same wii 
the ratio of fhc mulliplicands. Thu^, lake 3 : 6, and miM 
ply the antecedent and consequent, each by 5, and ^ 
products 13 and 30 have the same ratio with 3 and 
that is, 15 is contained just as many times in 30, 
ID G; or 15 is the same part of 30, that 3 Is of G. 

Also, if two numbers he divided, eacb by tlie sama 
number, the ratio of the quotients is the saine widi tbt 
ratio of tlie dividends. Thus, lake the ratio of 9 : 18,aai 
divide each term by 3, and i!ie quotients 3 and 6 lia« 
the same ratio wiib 9 and 18; because 3 is comarned ■ 
many limes in 6, as 9 is in 18; or 3 is the same part flf 
6, dtat 9 is of 18. 

A ratio resulting from the multiplication of two or man 
raiios together, that is, the antecedents into the antece- 
dents, Rnd the consequents into the consequents, iscalled|, 
n com[)ound ratio. Thus, 6 : 43 isthecompound ratioof 
1 : 2, 3 : 4, and 2:6; because G is the product of alltl*' 
antecedents, and 43 of all the consequents. This js efr 
pressed in fractions with the word ''of" between theW 
thus, making the antecedents the numerators, ^ of | of |£ 
making the consequents ihe numerators, i of | of |. 

Two ratios may he equal to one another, as well as tw» 
(jiianiilics. Tiie eqiialiiy of two ratios is denoted by tl» 
sign placed between them; ilius, 2 : 4 = 3 : 6 signifiM 
iMt tile ratio of 2 to 4 is equal to llie raiio of 3 to 6. 



PROPORTION. 

The equality of 2 ratios is called a proportion, and 
the terms are cMod proportionals; and in a proportion, 
the first and foiu'ib terms, that is, the antecedent of ilm firgt 
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ratio and the consequent of the second, arc called the 
extreme terms; and the second and third terms, tliat is, 
the consequent of the first ratio and the antecedent of 
the second, are called the mean terms. Thus, in tlie pro- 
portion 3 : 9=4 : 12, 3 and 12 are the extreme terms, 
9 and 4 the mean terms. 

If the antecedent of the second ratio be the same with 
the consequent of the first, the terms are in continued 
proportion. Thus, 3, 9, and 27, are in continued propor* 
\ion, because 3 : 9=9 : 27. 

Since the equality of two ratios constitutes a propor- 
tioD, we can easily decide whether any four numbers be 
in proportion, by bringing the fractions expressing the two 
ratios to a common denominator; for dien, if the numbers 
be proportionals, the numerators also will be equal to one 
another. 

Take the numbers 4, 2, 6, 3; if we make tlie conse- 
quents the numerators, the fraction expressing tlie ratio 
of the two first in the series is f , and that expressing the 
ratio of the two last is -J . These fractions, when reduced 
to a common denominator, become ^f and ^f ; and this 
equality of the two fractions expressing the two ratios, 
proves that tlie four numbers arc proportionals; for, if 
the four numbers were not in proportion, die fraction 
expressing the first ratio not being equal to the fracdon 
expressing the second ratio, the numerator of the one 
would not be equal to the numerator of the other, when 
reduced to a common denominator. 

Again, let us take the same numbers, 4, 2, 6, 3, and 
make the antecedents the numerators of the fractions 
expressing the ratios : thus, | and f . These fractions when 
reduced to a common denominator, are ^-^ and ^^^, which, 
being equal, prove the four numbers to be proportionals. 

We see, therefore, whether we make the antecedents 
or consequents the numerators of the fractions expressing 
llie ratios, that in both cases the equality of the rados 
proves a proportion among the four numbers; and in both 
cases the numerators are precisely the same; for in the 
first case the fractions are ^f and ^f , and in the second, 
V^ and ^f , and these numerators, in both cases, are 

12 



84 



ARITHMETIC. 



produRU obtained by multipK'iDg together the extii 
(eruis 4 and 3, and ibe mean terms 2 and 6- 

These resulls prove, that, if four numbtrg be 
portion, the product of the luo exlreme terms is equal 
the product of the two mean terms: a principle of greit 
prarlical utility, and tiie foundatioD of the ancieDE Rdli 
or Three. 

It foilows froTD what has been said, that the order i^ 
the lerms of a pfoporiion may be changed, provided ihej 
be so placed, timt the product of the extremes shall be 
eijual to the pioduci of the means; because, wheBeTer 
the product of llie extreme terms of four numbers is equri 
lo tlie product of liie mean terms, the numbers are pm- 
portionals. 

Take, for example, the proportion 3:9 

3 : 9 = 8 : 24, and observe the dif- 3 : 8^ 

ferent orders in which its terras may 24 : 9: 
be arranged. 24 : 9 

That these changes do not disturb Ibe proportioo a 
evideni; for the same numbers, which are the extreme 
terms in the first proportion, are tbe extreme terms in all 
the proportions; and the numbers, whit-h are the nieaD 
terms in the first proportion, are ihe mean terms in all 
the proportiona; tlierefore the products of the extremes 
and the products of the means must be the same m all 
the proportions. 

Again, the order of the above pro- 9 : 3 :=24 " 

poriionaJs may be so changed, that 8:3 =^24 
iho mean terms shall become the ex- 9 : 24^ 3 

treme terms, and (he extreme terms 8 : 24= 3 

tbe mean lerms, 

Since both the tenns of a ratio may be multiplied or 
divided by tbe same number without altering the ratio, 
It follows, ihnt nil the lerms of a proportion may he miil- 
tl]ilied or divided by the same number without disturbing 
tbo proportion- Let us take, for example, the propor- 
tion i ; 4^=fi : 12, and reiultipiy each of tlie terms by 2, 
nnil we ghftll have the proportion 4 : 8=12 : 24. If 
in^tcud of multiplying, we divide tbe terms of the same pro* 
portion by 3, wo shall have the proportion 1 ; 2 = 3 ; 6 " 
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Either the two antecedents or the two consequents, in 
two equEl ratios, may he muhiplied or divided hy the 
same numher without destroying the proportion; hecause 
the two ratios are increased or diminished ahke, and 
therefore remain equal. Take tlie proportion 4 : 16 = 
6 : 24, and multiply each of tlie antecedents hy 2, and it 
will be 8 : 16 = 12 : 24; if, instead of the antecedents, 
we multiply the consequents hy 2, we have the propor- 
tion 4 : 32 = 6 : 48; if, instead of multiplying, we divide 
each of the antecedents by 2, we have the proportion 
2 : 16 = 3 : 24; if, instead of the antecedents, we divide 
the consequents, we have the proportion 4 : 8=^6 : 12. 

We may also multiply the antecedents and divide the 
cooscqueots at the same time, and vice versa, without 
destroying the proportion. If, for example, we take the 
proportion 3 : 6 = 9 : 18, and rauhiply each of the ante- 
cedents by 3, and divide each of the consequents by the 
s^e number, we have the proportion 9 : 2 = 27 : 6; if 
we multiply the antecedents by 3, and divide the conse- 
quents by 2, we have the proportion 9 : 3=27 : 9; if 
we divide the antecedents by 3, and multiply the conse- 
quents by 2, we have 1 :.12 = 3 : 36. 

Two or more proportions may be multiplied togetlier, 
term by term, and the products will be proportionals; 
for it is the same as multiplying two equal fractions by 
two other equal fractions, the products of which will again 
be equal to each other. We give the following as an 
example. 3:4 = 6 : 8 

2 ; 3 = 8 : 12 

6:12 = 48:96 

We may also divide one proportion by another, term 
by term, with equal correctness of conclusion; for this is 
only dividing two equal fractions by two other equal 
fractions, the quotients of which will again be equal. 
Take, for example, the proportion 24 : 32=^^27 : 36, 
and divide it by the proportion 6 : 2=9 : 3, term by 
term, and it gives 4 : 16=3 : 12. 

A great variety of other changes may be made by 
differently multiplying, or dividing, or both; and such 
changes are frequently convenient in solving questions. 
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The magoiludes of proportionals are changed wilhoul 
destroyuig the proportiouiilitri when either ihe anlecM 
dents, or consequents, or boih, are respectively incre 
ed or diminished by quantiiies having the same ratio; c 
when the two tenns of either or of both i 
spectivety increased or diiuinished by quantities in the 
same ratio wilh themselves. We will make a few juch 
changes in tlie proportionals 8, 6, 20, and la. 
8 : 6 =20 : 15 

8+6:6 =20+15:15, ori4:6=35:l5 

8—6 : 6 =20—15 : 15, or 2 : 6= 5 : 15 



8 : 8—6 
8 : 8+6 
8+6 : 8—6 = 



:20 : 20—15, 
-20 : 20+15, 
^20 + 15 : so- 



ls. 



r 8 :2=20: 5 
r 8 : 14=30 :35- 
rl4 :2 = 35:5 



Since the product of the extremes in every proportion 
is equal to the product of the means, one product mny 
be taken for the other: now if we divide ilie product of 
the extremes by one extreme, the quotient is the other 
extreme; therefore, if we divide the product of the 
means by one extreme, the quotient is the other extreme! 
for the same reason if we divide the product of the ex- 
tremes by one of the means, the quotient is the other 
mean; consequently, we can find any one term of a pro- 
portion, when we know the oiher three. 

To apply these prbciples to practice, let it he asked — 
If 64 yards of cloth cost 304 dollars, what will 36 yards 
cost .' In the 6rst place, the ratio of the two pieces of 
cloih is 64 : 36; and secondly, the prices are in ihe same 
ratio; that is, 304 dollars niusi have ilie same ratio to ihs- 
price of 36 yards, that 64 yards have to 36 yards. Now, 
tf we put A. instead of the answer, we shall have the fol- 
lowbg proportion, 64 : 36 = 304 : A, in which the pn>- 
duct of ilie moans is 10944, which, being divided by 64^ 
one of the extremes, gives ihe quotient 171, the oih^ 
extreme, which was the term sought; therefore, 171 dol- 
lars is t!ie price of 36 yards. 

Of the four numbers, which constitute a proportion, 
two are of one kind, and two of another. In the pre- 
ceding example, two of the terms are yards, and two ', 

^ dollars. TfM 
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If there are different denominations in the two first terms, 
tliey raust hotli be reduced to the lowest denomination 
in either of them; and the third term must be reduced 
to the lowest denomination mentioned in it. Thus, if 
4 yards cost 18 shillings and 6 pence, what will 3 yards 
1 quarter 2 nails cost ? Nails being the lowest denomi- 
nation in the two first terms, they must both be reduced 
to nails; pence being the lowest denomination in tlie 
ihird term, this term must be reduced to pence; and 
when thus reduced, the terms will make the following 

lua. nM. pence pence 

proportion; 64 : 54 = 222 : A. The answer, when ob- 
tained, b^ing in pence, must be reduced to shillings and 
pounds. In this question the answer is 15 s. 7^^d. 

From the principle? of ratio and proportion, which 
have been explained, we deduce the following rule for 
solving questions. 

RULE. Make the number^ which is of the same kind 
mih the answer ^ the third term; and^ if from the nature 
of the question^ the third term must be greater than the 
fourth term or answer^ make the greater of the two re- 
maining terms the first term^ and the smaller the second; 
hut^ if the third term must be less than the fourth ^ make 
the less of the two remaining terms the first term^ and the 
greater the second: then multiply the second and third 
terms together^ and divide the product by the first term: 
the quotient will be the fourth term, or ansioer. 

1. If I buy 871 yards of cotton cloth for 78 dollars 39 
cents, what is the price of 29 yards of the same ? 
871 : 29=78.39 : A The statements of this 

29 question may be read thus 

—The ratio of 87 1 to 29 
is equal to the ratio of 
78.39 to the answer. Or 
thus— As 871yd. is to 29 
yd., so is ,$78. 39 to the 
answer. The operation 
amounts to nothing more 
than the multiplication of 
7R.39 by ^\. 
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87i;2273.31(2.61^n5. 
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5226 
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2. If 1 J yard of cotton cloth cost 42 cents, what 
STj yards cost ? 

3. If I caa buy 1 j yard of cotloD clotb for 6 ^ pei 
bow many yards ran I buy for f 10 6 s. 3 d. ? 

4. If I buy 54 barrels of Hour for 297 dollars, wl 
must I give for 73 barrels, at the same rate 

5. If 7 workmen inn do a piece of work m 12 days, 
how many can do the same work in 3 days ? 

6. If 20 horses eat 70 bushels of oats in 3 neeks, 
boi*- many bushels will 6 horses eat in the same time ? 

7. If a piece of cloth conlaining 70 yards cost 136 
dollars 80 cents, what is ibat per ell English ? 

8- If a slaff4 feet long cast a shadow 7 feet in length, 
on level ground, what is the height of a steeple, whose 
shadow at the same time measures 198 feet ? 

9. How many yards of paper 2^ feet wide, will hang;, 
a room, that is 20 yards m circuit, and 9 feet high ? 

10. A certain work having been accomplished m \f' 
days by working 4 hours a day, in what time might k 
havo been done by working G hours a day .■■ 

11. If 12 gallons of wine are worth 30 dollars, wbit 
is ihe value of a cask of the same kind of wine, containing 
31 J gallons ? 

12. If 8| yards of cloth cost 4 dollars 20 cents, what 
will 13 ^ yards cost, at the same rate ? 

13. How many yards of cloth '( yard wide, are equal 
to 30 yards Ij yard wide ? 

14. If 7 pounds of sugar cost 75 cents, -how many 
pounds can I buy for 6 dollars .' 

15. If 2 pounds of sugar cost 25 cents, and 3 ponndl 
of sugar are worth 5 pounds of coffee, what will lOff 
pounds of coffee cost .' 

i6. A merchant owning | of a vessel, sold ^ of his 
share for 957 dollars. What was the vessel worth at thai 
■ate .' 

17. A merchant failing in trade, owes 62936 dollar* 
39 cents; but his property amounts to only 3S793 dol- 
lars 96 cents, whicli his creditors agreed to accept, and 
discharge hira. How much does tlie creditor receive, to 
whom he owes 2778 dollars 63 cents ' 



uars 03 cents r 



PROPORTION. 139 

18. Bought 3 tons of oil, for 503 dollars 25 cents; 85 
f;pllons of which having leaked out, 1 wish to know at 
what price per gallon I must sell the residue, that I may 
neither gain nor lose by the bargain. 

19. If, when the price of wheat is Gc 3d. a busiieJ, 
the penny loaf weighs 9 oz., what ought it to weigli, when 
wheat is at 8s. 2^ d. a bushel ? 

20. If 15 yards of cloth -J yard wide cost 6 dollars 25 
cents, what wUl 40 yards being yaid wide cost ? 

21. What quantity of water must I add to a pipe of 
mountain wine, for which I gave 110 dollars, to reduce 
the first cost to 75 cents a gallon ? 

22. Borrowed of a friend 250 dollars for 7 months; 
and dien, to repay him for his kindness, I loaned him 300 
dollars. How long must he keep tlie 300 dollars, to 
balance the previous favor ? 

23. If 45cwt. can be carried 36 miles for 5^ dollars, 
• how many pounds can be carried 20 miles for the same 

money ? 

24. A person owning | of a coal mine, sells f of his 
share for 570 dollars. What is the whole mine worth, at 
the same rate ? 

25. If the discount on $106, for a year, be $ 6, what is 
the discount on $477, for the same time ? 

26. If, when the days are 13| hours long, a traveller 
perform his joiu-ney m 35^ days, in how many days 
will he perform the same journey, when the days shaU 
be Hyq hours long ? 

27. A regiment of soldiers consisting of 976 men, is 
to be new clothed; each coat to contain 2^ yards of 
cloth If yard wide, and to be lined with shalloon | yard 
wide. How many yards of shalloon will be required ? 

28. If 30 men can perform a piece of work in 15 days, 
how many men would accomplish the same piece of 
work, in a fifth part of the time ? 

29. What is the value of 172 pigs of lead, each weighing 
3cwt. 2qrs. H^lb., at 29 dollars 58^ cents per folher 
of 19icwt..? 

30. A merchant gave his note for 1S31 dollars 76 
cents, payable m 8 months; but the holder of the note 
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beb; pressed for money, the ntercb^it paid^^^^^f 
moDlbs. Alloiriag money to be worth 6 per cent, a ^H^B 
wbai Slim was re<{iiisiie to redeem the note f ^^M 

51. Il A an: mow mi arre of grass in d| hours, ^B^M 
B can mow 1 ^ acre in 9 j hour?, in what time can t^H^ 
jointly mow 8 \ acres ? ^M 

32. How mud) cambrick may be boirghl for £8 $1^| 
SJd if 291 yards cosi £ 186 2s. 4jrf..? ■ 

33. If a stairs feet 3 inches high casts a sliadon S^| 
feet long, what is the height of the steeple of Park stre^H 
church, in Boston, nhicli, at the same time, casu ^M 
shadow of 36S feet 6 inches in lengili ? fl 

34- A and B hired a pa,-<ture for $4fl.50, in which, Jifl 
pastured 13 ctfws. and B 19. What must each pay? ■■ 

3a. If 320 yards in length and 22 yards !n breaddd 
make an acre, what must be the breadlb of a lot that IkI 
121 yards in length, lo contain an acre ? I 

36. If 3C5 men consume 75 barrels of provision la ^1 
months, what number of barrels will 500 men consum« I 
during the same time .■' I 

37. If 1 9 yards of linen cost $ 14.25, wliat wiU 435.6 I 
yards come to, at the same rate.' ■, 1 

33. The value of 8.25 pounds of pure silver beii^.l 
g 128, what is the value of 376.7843 pounds ? ' I 

39. Su|>pose sound to move HOC. 3 feet in 1 secoodl 
how many miles distant is a cloud, in which liglitning i| 
observed 47.5 seconds before the thunder is heard .' 

40. It has been found, thai 100 cubic inches of Etlco4 
hoi and 32.5 cubic inches of water, when mixed, mea- 
sures only 177.41 cubic inches. If, then, 125 gallons ol 
alcohol and 103.125 gallons of water be mixed, bo» 
mauy gallons will the mixture compose ? 
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When proportion is applied to questiot 
relation of ilie required ipiantiiy to the gi 
the same kind Is traced ihiuugli iivo or mi 
it ii called coufound FRotoaiioN 



, in which tbe 
;n quamiiy of 
G proportions, 
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! For example, 16 men dug a trench 54 yards long and 

5 yards wide, in 6 days. How many men of equal ability 
^ uid industry will dig a trench of the same deptJi, 135 yards 
i long, and 4 yards wide, in 8 days ? 

In the above question, the number of men required 
' depends upon three circumstances; viz. the length of the 
trench, its width, and the number of days in which it is 
to be dug. If we omit the consideration of all the cir- 
cumstances except the length, the question will be sim- 
[ ^ tliis — If 1 6 men dug a trench 54 yards long, how 
many men will dig one l35 yards long ? — which will make 
the following proportion; 54 : 185 = 16 : A, and the 
fourth terra will be found to be 40 men. 

Secondly, we will consider the width ; and, since the 
second trench is to be narrower than the first, the num- 
ber of men required will be proportionally less, and our 
second proportion will be tlje following; 5 : 4=40 : A, 
and the fourth term will be 32 men. 

Lastly, we will notice the number of days in the ques- 
tion; and, since the longer the time allowed, the less will 
be the number of men required to do the work, we shall 
have the following proportion; 8 : 6 = 32 : A, and this 
gives 24 men for the fourth term, which is the answer to 
the question. 
We see in this solution, that 16 is multiplied by 135, 
. and the product divided by 54; the quotient, being made 
j the third term in the second proportion, is multiplied by 
4, and the product divided by 5; this last quotient, 
being made the third term in the third proportion, it 
multiplied by 6, and the product divided by 8. The re 
suit, therefore, would be the same, if 135 and 4 and 6 
were multiplied together, and their product multiplied bj 
16, and this last product divided by the product of 54 
and 5 and 8. The proportion may be thus arranged. 

54 : 135) 
5 : 4> = 16 : A 
8 : 6) 

2160 : 3240 =16 : A 
If, instead of calculating the fourth term in eacii pro- 
portion, we only mdicate the operation by a fractioot 
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we sliall Imve, in the first of the foregoing proporti 
' "'^" " ' for ihe fourth term: taking this for the third ti 
of ihe second proportion, we shall have the foliowin) 
5:4=- 5^— : A, and tlie fourth term will be " 
taking this for the iliird term in the third projiortion, i 
shall have the following, 8 =6^^^^^ :A,and thefouil 
term will be '"1,^^^^" i which is equal to 24, llie numli 
of men required. In this fractional expression, we S 
at once, thai the product of all the second terms Is mi 
tiplied by the third lerin, and that this product is dlviti 
by llie product of all the first terms, and the quotient i 
tlie fourth term, or answer to the question, 

Hence we see, lliai questions in compound propordoi 
will be accurately solved by the following rule. 

RULE. JMake Ike number, which is of :he samt Jti 
with the anstetr, the third term; of the remaining tin 
hers, titke any tieo of a kind, and urile one for aj 
term and the other for a second term, as directed in d 
pie proportion, then any other two of a kind, and »o'i 
till all are lerillen. Lastly, multiply all the second ttrt 
together, and their product by the third term, and divU 
the result by the product of the first terms; the quotit 
teitl be the fourth term, or answer. 

41. A wall to be built to the height of 27 feet, 
raised to the iieight of 9 feei by 12 men in 6 days; 
many inen must be employed to finish it in 4 days ? 

] 2 men is the third term, becau! 
he answer is to be in men. 
In staling the different 



30 : 103 



=12 : A 



3'01296(36 ^ns. 



of the wall, the shorter is made ihf 
first term, because, the longer iha 
nail, die greater will be die number 
of men required to build it. 

In stating die days, the less num- 
ber is made the first term, because, 
ihe less ilie time, the greater musi 
be (lie number of men. 
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42. If 120 bushels of com will serve 14 horses 66 
days, how many days will 94 bushels serve 6 horses ? 

43. If a footman travel 130 miles in 3 days, when the 
di^s are 12 hours long, in how many days of ten hours 
in length, can he travel 360 miles ? 

44. If 6 laborers dig a ditch 34 yards long in 10 days, 
how many yards will 20 laborers dig in 15 days ^ 

45. If a garrison of 600 men have provisions for 5 
weekd, allowing each man 12 ounces a day, how many 
men may be maintained 10 weeks with the same provi- 
iions, if each man is limited to 8 ounces a day ? 

46. If 3 bushels and 3 pecks of wheat will last a 
bmily of 9 persons 22 days, in how many days will 6 
persons consume 5 bushels ? 

47. If 450 tiles, each 12 inches square, will pave my 
cellar, how many tiles must I have, if they are only 9 
inches long and 8 inches broad ? 

48. If 12 ounces of wool make 2^ yards of cloth 6 
quarters wide, how much wool is required for 150 yards 
4l|[iiarters wide ? 

49. If a bar of iron 4 feet long, 3 inches broad, and 
IJ inch thick, weighs 36 pounds, what will a bar weigh, 
that is 6 ft. long, 4 in. broad, and 2 in. thick ? 

50. If 6 men built a wall 20 feet long, 6 feet high, 
and 4 feet thick, in 16 days, in how many days will 24 
men build a wall 200 feet long, 8 feet high, and 6 feet 
thick ? 

51. If 14 men can reap 84 acres in 6 days, how many 
men must be employed to reap 44 acres in 4 days ? 

52. A ship's crew of 300 men were so supplied with 
provisions for 12 months, that each man was allowed 30 
ounces a day; but after having been 6 months on their 
voyage, they find it will take 9 months more to finish it, 
and 50 of their number have been lost. It is required, to 
find the daily allowance of each man during the last 9 
months. 

53. A wall was to be built 700 yards long in 29 days; 
after 12 men had been employed on it for 11 days, it was 
found they had built only 220 yards. IIow many more 
men must be put on, to finish it in the given time ^ 
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54- lflhetransporiattoiiuri2civ[. 2(]r. Clb., 275mil< 
cost S 27-73, linnr far, at Uiat raiG, may 3 Ions Oci 
3«|r. be carried, for $234.TS? 

a5. A cistern 17^ feci in lengUi, 10^ Tcet in breadll 
snd 13 Teel deep, holds 546 bitrrels o( uaier. Then l)0| 
many barrels will fill a cistern, tbal is 16 kut long, 7 fa 
broad, and 15 feet deep ? 

50. l( ia pears can fae bouglil for 10 lemons, and? 
lemons for i^ pLine^ranaterJ, and I pomegranate (or 4 
stinoiids, aud 50 aliDOods for 70 chesiiiiits, and Itt 
cliesinuts for 2 j cents, how many pears can I buy is^ 
$ 1.35 ? 

57. Ill how many days, working 9 lionrs a day, 
24 men dig a trench 420 yaids long, 5 yards wide, 
3 yards deep; if 24S men, working 1 1 hours a day, 
days dug a ireocb 230 yards long, 3 yards wide, andS 
yards deep ? j 

53. If the interest on 347 dollars for 3j years be 7H 
dollars 37 cents, wbai wilt be tiie inieresi, al the siul 
rate, on 537 dollars for 2 j years .' ft 

59. What must be paid for the carriage of 4cwt., 33 
miles, if die carriage ofBcwt., 12S miles, cost 12doUitrs 
80 cents ? 

CO. By working 9 hours a day, 5 men hoed IS acres 
of corn m 4 days. How many acres will 9 men hoe, U 
ihat rate, in 3 days, working 10 hours a day ? 

CI. One pound of thread makes 2 yards of linen cloi 
5 quarters wide. Then liow many pounds of thread wi 
be required to make 50 yards of linen | yd. wide ? 

62. If 6 men, working 7 hours a day, mowed 28 
acres of^grass in 4 days, how many men, at that rale, 
will mow 16 acres in S days, working 6 hours a day .' 

63. If 5 men can make 300 pair of boots in 40 days, 
bow oiany men must be emploved to make 900 pair m 
GO days .' 

C4. If 3 compositors set 15^ pages in 2^ days, how 

rpiany will be required to set (19 J pages in 6^ days ? 
- 65, If 30 yards of cloth, 7 quarters wide be wortll 
l98, what is die value of 120 yd. of cloth of equal lex* 
nre, but only 5 quarters nide > 



loih, 
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XXVI. 

CONJOINED PROPORTION. 

Conjoined proportion — called by merchants, The 
Chain Rule — consists of a series of terms bearing a certain 
proportion to each other, and so connected, tliat a com- 
parison is instituted between two of the terms, through 
the medium of all the others. 

The principles of this rule are included in proportion. 
The rule is chieflj employed in the higher operations of 
exchange, arbitrations of bullion, specie and merchandise. 
For the purpose of elucidation, however, we propose the 
following familiar example. 

If 31b. of tea be worth 4 lb. of coffee, and 61b. of 
coffee worth 201b. of sugar, how many pounds of sugar 
may be had for 91b. of tea ? 

This question, we know, may be solved by a statement 
n compound proportion; but the following is the solu- 
tion by conjoined proportion. 

Distinguish the several terms into antecedents and con- 
sequents^ and connect them by the sign of equality in the 
way of equations, as follows. 

First, enter on the right the given sum or term on 
which the operation is to be performed, (which in the 
foregoing question is 9 lb. of tea) and call this the term 
of demand. 

Secondly, on the left of this term, and a line lower, 
enter the first antecedent, which must be of the same 
kind or name with tlie term of demand, and equal in value 
to the annexed consequent. 

Thirdly, in the same manner, let the second antecedent 
be of the same name with the second consequent, and 
equal in value to the third consequent: and so on, for any 
number of terms. 

Fourthly, the terms being thus arranged, divide the 
product of the consequents by the product of the antece^ 
dents, and the quotient will be the answer in the denom** 
tuuion of the last consequent, or odd term. 

13 
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Olb. oftoa, term of demand 
_ 31b. tea = 41b. of coffee. 

I 6lb. coffee^aoib. sugar, the odd terra, 

r Hence ?^^^ = 7B5^401b. sugar, the answer. 

By the above example it will bo seen, that in the a 
rangemenl of antecedents and conseqiienls, each sorl 
nntored tivice, except that in which the answer is require* 
sjid which is called the odd term. ^_ 

It should also be observed, that do two entries of tl 
•ame denomination are in the same column; and, as tin 
lire placed in the way of equations, it is evident that 4 
juanlities on each side, ^vhich are equal in vzlue to 
mother, are cancelled in the operation; and, tlierefon 
he quotient or answer will obviously be m the denoiQ! 
lation of the last consequent, which is the odd term. ^ 
This rule may be proved by reversing the operatioBj; 
Laking the answer as the term of demand, and making thf^ 
first antecedent the last consequent or odd term, as folloffSi 
401h. of sugar. A 

20lb. sugar = 61b. coffee. * 

4lb. coffee= 31b. tea. 
Then '-j^j55~ =^ '^fp = 9ib. of tea, the proof. 
The operation may be abridged by omitting such nu»* 
bers as are the same in both columns, whenever suck 
instances e^tist. 

When fractions occur, the most convenient method fi 
to convert them into whole numbers. Thus, an anteefl^ 
dent of ^ and a consequent of 9 may be changed (hr 
multiplying both by 12) into 7 and 103, and the ratio will 
not be altered. So 5 and 11^ have the same ratio with 
20 and 47. 

The rule may be exemplified by a question in reduc- 
tion; thus, — It is required to reduce 2 Ions to ounces. 
2tons, term of demand. 
I Ion = 20cwt. 
Icwt. = 4qK 
Iqr. = 281b. 
lib. = l6oz. the odd tcnii. 
Then ^'^''^1**^1''' =7 IG^O ounces, the answer 
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I 

1. If 17lb. of raisins are worth 201b. of almonds, and 
51b. of almonds worth 8^1b. of figs, and 37^ lb. of figs 
worth 30 lb. of tamarinds, how many pounds of tamarinds 
are equal in value to 42ilb. of raisins ? 

2. vSuppose 100 lb. of Venice weight is equal to 70 lb. 
of Lyons, and GO lb. of Lyons to 50 lb. of Rouen, and 
20 lb. of Rouen to 25 lb. of Toulouse, and 501b. of 
Toulouse to 37 lb. of Geneva; then how many pounds of 
Geneva ai*e equal to 25 lb. of Venice ? 

3. If 1 French crown is equal in value to SO pence 
of Holland, and 83 pence of Holland to 48 pence Eng- 
lish, and 40 pence English to 70 pence of Hamburgh, 
and 64 j^ence of Hamburgh to 1 florin of Frankfort, 
how many florins of Frankfort are equal to 166 French 



crowns ? 



4. If A can do as much work in 3 days as B can do 
In 4^ days, and B as much in 9 days as C in 12 days, 
and C as much in 10 days as D in 8 days, how many 
days' wo*-k of D are equal to 5 days' work of A ? 

5. If 70 braces at Venice are equal to 75 braces at 
Leghorn, and 7 braces at Leghorn are equal to 4 yards 
in the United Slates, how many braces at Venice are 
equal to 64 yards in the United Stales ? 

6. A merchant in St. Petersburg owes 1000 ducats 
in Berlin, which he wishes to pay in rubles by the way 
of Holland; and he has for the data of his operation, the 
following information, viz. That 1 ruble gives 47^ 
slivers; that 20 stivers make i florin; 2^ florins 1 rix 
dollar of Holland; that 100 rix dollars of Holland fetch 
142 rix dollars of Prussia; and that 1 ducat in Berlin is 
worth 3 rix dollars Prussian. How many rubles w^ill 
pay the debt ? 

7. If 94 piasters at Leghorn are equal to 100 ducats 
at Venice, and 1 ducat is equal to 320 maravedis at 
Cadis, and 272 maravedis are equal to 630 reas at Lis- 
l)on, and 400 reas are equal to 50 d. at Amsterdam, and 
56d. are equal to 3 francs at Paris; and 9 francs are 
equal to 94 d. at London, and 54 d. are equal to 1 dollar 
in the United States, how many dollars are equal to 800 
piasters ^ 
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Duodecimals are compound numbers, the value 
whose denorainalions diminish in a uniform ratio of I 
They are applied lo square and cubic measure. 

The denominations of duodecimals are the foot, (/.V 
the prime or inch, ('), Uie second, ("), ihe third, {'") 
the fourth, (""), ilie fifth, ('""), and so on. Accordindj 
the expression 3 1' 7" 9'" 6"" denotes 3 feei 1 pmn 
7 seconds 9 thirds 6 fourths. 

The accents, used to distinguish llie denominatit 
below feet, are culled intiices. 

The foot being viewed as the unit, duodecimals p 
sent the following relations. 
1' =13 of 1 foot. 

1" =-1^ of I'j; of 1 foot. . . . 

1™ = A of I'j of ^5 of 1 foot. . . 
l""=-j'3 of -ja °^ 15 of 1*2 "^fl foot- 



&c. 



= T^ of 1 f0«4 
^SoTS^of 1 foot. 

Addition and sublraction of duodecimals are performed 
as addition and subtrai^lion of other compound numberaj 
12 of a lower denomination ruaking 1 of a higher. MtA>. 
Implication, huwever, when both the factors are duodeci* 
mals, is peculiar, and will now be considered, 

When feel are multiplied by feet, the product is ia. 
feet. For instance, if required to ascertain the sujierficid 
feet in a board 6 feet long and 2 feet wide, we multiphT' 
the length by the breadth, and thus find its superficial, or 
square feet to be 12. But when feel are multiplied by 
any number of inches [primes], tlie effect is the same as 
that of multiplying by so many twelfths of a foot, and 
therefore the nroduct is in twelfths of a foot, or inches: 
thus a board 6 (eet iotig anrt 6 inches wide contains 36 
mcUes, because the length being multiplied by thij breadth, 
that 13, 6 feet by ^'3 of a foot, the product is ^| of a foot) 
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or 36' = 3 feet- When feet are miiltiijllcd by seconds, 
the product is in seconds: thus 6 feet mLiJiiplicd by 6 
seconds, that is, f of a foot by ^^j of {^^ of a foot, the 
product is -jYt ^^ ^ ''^^^^ ^^ 36" = 3 inches. 

When inches are muhiphed by inches, the product is 
in seconds. Thus, 6 inches muhiplied by 8 inches, tliat 
is, ^7^ of a foot by -^j^ of a foot, the product is -^VV of a 
foot, or 48" =4 inches. When inches are muhiplied by 
seconds, the product is in thirds. Thus, 6 inches muhi- 
plied by 8 seconds, that is, -^^ of a foot by -/^ of i j of a 
foot, the product is -^^^-^ of a foot, or 48 "' = 4 seconds. 
When seconds are muUiph'ed by seconds, tlie product is 
in fourths. Thus, 6" raukiphed by 8", that is, 1^5 of ^^j 
of a foot, by ^®^ of 1^5 of a foot, the product is ^Vtj 
of a foot, or 48"" = 4 thirds. 

This method of showing the denomination of the pro- 
duct resulting from the muhiplication of duodecimals by 
duodecimals may be extended to any number of places 
whatever; but sufficient has been said, to show tliat the 
product is always of that denomination denoted by the 
sum of the indices of the two factors. 
I Feet multiplied by feet, produce feet. 

Feet nuiltiplied by primes, produce primes. 
Feet multiplied by seconds, produce seconds. 
Feet multiplied by thirds, produce thirds. 

&c. 
Primes multiplied by primes, produce seconds. 
Primes multiplied by seconds, produce thirds. 
Primes multiplied by thirds, produce fourths. 

&c. 
Seconds multiplied by seconds, produce fourths. 
Seconds multiplied by thirds, poduce fifths. 
Seconds multiplied by fourths, produce sixths. 

&c. 
Thirds multiplied by thirds, produce sixths. 
Thirds multiplied by fourths, produce sevenths. 

&c. 
If we would find the square feet in a floor 6f. 4' 8' m 
length, and 4f. 6' 5" in breadth, we should proceed «• ^ 

(bDows. 

13* 
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6f. 4' 8" 



2' 7" ir" 4"" 
2- 4" 0'" 



We began on the right han 
and multiplied the whole mtil 
plicaad, first by the seconds 
ihe multiplier, then byilie uichi 
and lastly by the ieet, and add 
the results together, and th 
;d the answer. 



28 f. 11' 7" 11" 4" 

That the above answer is the true one, will ap| 
very clearly from the following considerations. The 
seconds, as we have already shown, maybe considered- 
relation to feet as -jIj, and the 5 seconds as ^Ij, tl 
product of which is j^VW °^ ^ '°°^ °^ *'* > which 
equal to 3'" and 4""; writing down the 4"", we reser 
the 3'" to be added to the product of 4' by 5' . 4'bea 
A of a foot, and 5" being ^4? °^ ^ f'^'^^' ^^^^^ product 
j|^ of a foot, or 20'", to which adding the 3'", mat w8 
reserved, we bad 23'", equal to 1" and 11'''; we wro 
down the 1 1 '", and reserved the l" to be added to d 
product of 6 feet by 5". 6 feet being | of a foot, andfi 
being -j-fx '^^ ^ '""O*' '^'^" product is -^^ of a foot, 
30", to ivhich we added the 1" reserved, and thus 
31", equal lo 2' and 7", both of which we wrote down. 

Having completed the midlipliration by the seconds, 
we next multiplied hy the inches; 8" being ^hi of afoo^ 
and 6' being -^^ °^ ^ foot, their product is tyIs" °^ ^ '"oo^ 
or 48 "'^4"; we therefore put down a cipher in the placV 
of thirds, and reserved the 4" to be added to the produC 
of inches by inches. 4 inches being ^^ of a fool, and 
inches -j*j of a foot, their product is yj\ of a foot, or 24 
to which we added the4" reserved, making 2S''^=2'ai 
4"; writing down the 4", we reserved the 2' to be addi 
to the product of feet by inches. 6 feet being ^ of B foot 
and 6 inches -^^ of a foot, their product is ^| of a foot 
or 36', to which we added the 2' reserved, making 38 J 
=^3 feet and 2 inches, both of which we wrote down i 

Lastly, we multiphed by the feet in the multiplier. 8* j 
or y|j of a foot bemg multiplied by 4 feet, or { of a foot,] 
their product is -^^ of a foot, or 52" ^2' and 8"; setting] 
down the 8", we reserved ihe 2' to be added to the pro*; 
kluct of inches by feet. 4', or ^'j of a foot being multipli»J' 
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by 4 feet, or \ of a foot, their product is -J| of a foot, or 
16', to which we added the 2' reserved, making 18'=1 
foot and 6 inches; writing do^m die 6', we reserved the 
1 foot to be added to the product of feet by feet. 6 feet 
being multiplied by 4 feet, their product is 24 feet, to 
which we added the 1 foot reserved, making 25 feet. By 
adding these three partial products together, we obtained 
the answer lo the question. 

Therefore, to multiply one number consisting of feet, 
mches, seconds, &c. by another of the same kind, we 
give the following rule. 

RULE. Place the several terms of the multiplier under 
the corresponding ones of the multiplicand. Beginning 
on the right hand^ multiply the several terms of the mul- 
tiplicand by the several terms of the multiplier successive- 
ly^ placing the right hand term of each of the partial 
products under its multiplier; then add the partial pro- 
ducts together^ observing to carry one for every twelve^ 
both in multiplying and adding. The sum of the partial 
products vfill be the answer. 

Questions in duodecimals are very commonly performed 
by commencing the multiplication with the highest denom- 
ination of the multiplier, and placing the partial products 
as in the first of the two following operations. The re- 
sult is the same, whichever method is adopted. The 
second operation, however, is according to the rule we 
have given, and is more conformable to the multiplica- 
tion of numbers accompanied by decimals. 

3f. 2' 7" 3f. 2' 7" 

2f. 6' 4* 2f. 6' 4'[^ 

1' 0" 10''' i"^ 
1 7' 3" 6'" 
6 5' 2" 



6 


5' 


2" 






1 


7' 


3" 


6" 






r 


0" 


10'* 


4'»' 



8f. 1' 6" 4'" 4"" 8f. 1' 6" 4'" 4 



Hff 



When there are not feet in both the factors, there may 
not be any feet hi the product; but, after what has been 
Slid, there will be no difficulty in determining the places 
of the product. 



I 



1. Multiply 14 f. 9' by 4f. fi'. 

2. What are the contciils ofa marble sleb, wbose leogA 

is6f. 7', and breailili If. 10'? 

3. How many ; ]aiiie Cuet are ihei-e in the floor of t 
IialMsr. 6' long, ami 24 f. 3' wide? 

4- Multiply 4r. 7'8''by 9f. 6'. 

5. Mow many stjuare feet are there in a bouse lot 43£ 
3' in length, atid 25 f. 6' iti breadth ' ' 

6. What is the product of lOf. 4 5" by 7f. 8' 6"? 
7- Calculate ibe square feel in an alley 44f. 2' 9* lon^ 

and2r. 10' 3" 2'" 4"" wide. _ 4 

8. How many square feel are there in a garden SSCT' 
10' 7" Ions- and ISf- 8' 4" wide? 

9. What is the product of 24f. 10' 8" 7'" 5 " by 9f i 
4' 6"? J 

10. Compute the solid feet in a wall 53f. 6' long, ISfj 
3' high, and 2f. thick. 

li. The length of a room is 20 feel, its breadth 1 
feel 6', and il:j lieighi lOf. 4'. How many yards ufpainl 
ing are there in its walls, dednr:ting a lire place or4f. bfi 
41. 4'; and two windows, each 6f bySf 2'? 

12. How many solid feel in a pile of wood 22 f. 6^ 
long, laf. 3' wide, and 5f. 8' high ? 

13. How many yards of plaslering in ihe lop and fonf 
walls of a hall SSf. 3' long, 21f. 4^ wide, and 13f. y* 
high; deducting for 2 doors each 7f. 6' high and 4C 
wide; for 7 windows each 6(. 2' high, and 3(. 10' widej' 
for 2 fire places, each 3f. 6' high, and 4f. wide, and for 
a mo|) board 9 inches wide around the hall ? 

14. How many yards of papering in a room 17f. S* 
long, 16f. 9' wide, and 12f. 6' high; deducting for !& 
doors each Cf. 6' high, and 4f. wide; for a fire place' 
4r. G' high and 3f. 10' wide; for 3 windows each 5f. 6' 
high and 3f. S' wide, and for a mop board 8 inches »" 
around the room ? 

15. How many yards of carpeting, yard wide, will be' 
required for a room 21 f. 6' long, and IS ft. wide? > 

IC. VVIiai will ihe plastering of a ceiling come to, at IQ.j 
cents a f!>|iiare yard, supposing ihi! lengih 21 feel d 
inches, and the breadih 14 feet 10 inches? 
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XXVIII. 

INVOLUTION. 

IirvoLUTioN is the multiplication of a number by itself. 
The number, which is thus multiplied by itself is called 
the root. The product,, which we obtain by multiplyinfc 
a number by itself, is called a power of that number. 
The number involved is itself the first power, and is the 
root of all the other powers. 

A number, multiplied once by itself, is said to be in- 
volved or raised to the second degree, or second power; 
in»iltiplied again, to the third degree, or third power; 
and so on. For example, 3 X 3 is raised to the second 
power of 3, which is 9; 3X3X3 is raised to the third 
power of 3, which is 27; &c. 
f We distinguish the powers from one another by the 
number of timet, that the root is used as factor in the 
multiplication of itself. Thus, 3X3 produces the sec- 
ond power of 3, because 3 is used twice as factor; 
3X3X3 produces the third power of 3, because 3 is 
used three times as factor; 3X3X3X3 produces the 
fourth power of 3, because 3 is used four times as factor; 
and so on. 

A fraction is involved in the same manner by multiply- 
ing it continually into itself; tlius, the second power of 
f, is |x|=tV; the third power is i\X| = H; the 
fourth power is g^ X | — ^^(^ ; and so on. So also in deci- 
mals the second power of .2, is .2 X.2=.04; the third 
power is .04 X.2=.008; the fourth power is .008 X. 2 
=.0016; and so on. 

To involve a mixed number, reduce it first to an im- 
proper fraction, or the vulgar fraction to a decimal, and 
then involve it. Thus, \\ when reduced to an improper 
fraction, is |, the second power of which | = 2i; the 
third power is V = ^|5 ^^' 'f' instead of reducing 1^ 
to an improper fraction, we reduce the vulgar fraction to 
a decmiai. we have !.5; the second power of which is 
2.25; the third power, 3.375; &c 
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Tlie second power is commonly called tlie s ^ 
tliird power, liie cube; llie fourth power, the liiquBC 
The other powers now gcneially receive do oilier tin 
numeral distinciions; as the fiflh power, the sixth powi 
the seventh power, &c. In some books, however, 1 
&rth power is called the first sursolid; the si:ith ] 
the square cubed, or the cube squared; the seventi 
er, the second sursolid; tlie eighth power, ihe biquaHifl 
squared; ihe i;iuih power, the cube cubed. 

The powers of 1 remain always the sai 
whatever number of times we multiply I by itself, t 
oroduct Is always 1. 

A power is sometimes denoted by a number, placed ti 
the right hand of the upper pari of the root; thus, 5^ 
notes the second power of 5, which is 25; 4^ denotes 
ihird power of 4, which is 64; 9^ denotes ihe (a 
power of 9, which 6561; Slc. The number, thus i 
to denote the power, is somelimes called ihe expoi 
end sometimes the index, 'J^l tiie use of these expOD 
or indices in ariduiietic isTery limited; tliey belong chieSjJ 



to algebra. 

We will 
arising from 
by anotlier. 

mber 3; 



( make a few observations on the result'l 
1 tlie multiplication or division of one poiTW. 
To illustrate this subject, we will lake thff' 
; must here observe, however, that sinca 
every number Js the first power of itself, the exponent 1 
IS never expressed ; so that 3 and 3' mean the same thing;. 
ihe exponent J being always understood, when no expo- 
nent is expressed. Now 3 multiplied by 3 produces, 
the second power of 3, which may be thus expressed,, 
3' X 3' =3-; so also 3^X3' = 3^; and 3^xa'=3S: 
&c. We have hqre expressed the exponent I for ibd 
purpose of showing tliai we obiiun the exponent of lh« 
product or power produced, by adding together xhi 
exponents of the factors or powers used in producing it- 
Hence the second power of any number inuhiplied by iba 
second power of the same number produces tlie fourth 
power of that number; thus, 3^ X3- = 3'': the iliitd pow! 
er multiplied by the third power gives the sislh uowerf 
as 3* X 2^^2* ; the fourth power multiphed by the 
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Olid power gives the sixth power; as 2* X2^ = 2^i the 
r fourth power multiphed by the fourth power produces thf 
I agbth power; as S'* X 3"* = 3^ : tlie third power miihijliec? 
I by the third power, and the product again by the tliirt 
I power gives the ninth power; as 2^ X 2^ X 2^ = 2^ 
I Division being the reverse of muhiph'cation, it is evi- 
f dent, that if we subtract the exponent of the divisor from 
[ the exponent of the dividend, tlie remainder is the expo- 
^ nent of the quotient. For example, if we divide the fifth 
t power by the third power, the quotient is the second 
[ power; as 3^-7-3^=3^: if we divide the ninth power by 
the sixth power, the quotient is the tliird power; as 
6'-5-6^ = 6^: if We divide the ninth power by dio eighth 
power, the quotient is tlie first power; as 6'-r6®^-^6. 

1. What is the third power of 12? 

2. Find the fourth power of 1 1 . 

3. Raise 13 to the fifth power. 

4. What is the square of 27? 

5. What is the square of .27? 

6. Raise .7 to the fourth power. 

7. What is the eighth power of .2 ? 

8. What is the third power of . 1 ? 

9. What is the square of | ? 

10. What is the cube off? 

11. Involve -^^ to the third power. 

12. Raise f to the fourth power. 

13. What is the square of 30^ ? 

14. What is the biquadrate of 3} ? 

15. Involve 1.1 to the fifth power. 

16. Raise 20^ to the fourth power. 

17. Raise 8.2 to the tliird power. 

18. What is the fourth power of 17? 

19. Divide 7^ by 7^, and write the quotient. 

20. Multiply 8^ by 8, and write the product. 

21. What is the quotient resulting from 5^-t- 6*? 

22. What is the product resulting from 6^X6? 

23. Multiply 9^ by 9, and write the product, 

24. Divide 4^^ by 4^, and write the quotient. 
26. What quotient results from 19^-M9^^ 
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EVOLUTION. 

Evolution is the reverse of involution; for in involu- 
tion we have the root given, to find the power; but in 
evolution we have the power given, to find the root. 

Power and root are correlative terms; for, as 4 is the 
square of 2, 2 is the square root of 4; as 8 is the cube 
of 2, 2 is the cube root of 8 ; as 1 6 is the biquadrate of 
2, 2 is the biquadrate root of 16; as 32 is the fifth pow- 
er of 2, 2 is the fifth root of 32: &c. 

The extraction of the root is finding a number, which 
being multiplied into itself the requisite number of times, 
will reproduce the given number: for example, if we 
extract the square root of 81, we find it to be 9, because 
9 X 9 = 81 ; but if we extract the biquadrate root of 81, 
we find It to be 3, because 3X3X3X3 = 81. 

Hence the root is designated by the number of times 
it is used as factor in producing the corresponding pow- 
er. It is used twice in producing the second power, 
and is called the second root, or square root: it is used 
three times in producmg tlie third power, and is called 
the third root, or cube root: it is used four times in pro- 
ducing the fourth power, and is called the fourth root, 
or biquadrate root: it is used five times in producing the 
fifth power, and is called the fifth root: &:c. 

A number, whose root can be exactly extracted, is 
called a perfect power, and its root is called a rational 
number. For example, 4 is a perfect power of the 
second degree, and 2, its square root, is a rational num*' 
ber; 27 is a perfect power of the third degree, and 3, its 
cube root, is a rational number; 64 is a perfect power of 
the second, third, and sixth degrees, and 8 its square 
root, 4 its cube root, and 2 its sixth root, are rational 
numbers; -^j is a perfect power of the third degree, and f , 
its cube root, is a rational number; .25 is a perfect power 
of the second degree, and .5, its square root, is a rational 
number. . 

In short, any number, which is the exact root of any 
power, is a rational nimiber, and its power a perfect 

14 
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power: an J since any numlier may be the root ofils c( 
responding power, it follows thai any root, which can 
exactly expressed by figures, is a raiional mnjiber. 

But there are numbers, whose roots can never be t 
aelly extracted, and these numbers are called imperfl 
powers, and their roots are called iiTational numbel 
or surds. For example, 2 is not only an imperfect po' 
er of the second degree, but an imperfect power of a 
degree, and not only its square root, but the root in m 
ry degree is irrational, or a surd; because no numbi 
eitlier whole or fractional, can be found, wliicb, bei 
involved to any degree, will produce 2. The same 
true of many other numbers. In these cases, by us! 
decimals, we can approximate, or come very near to t 
root, which is sufficient for most purposes. Thus, 1 
6nd tbe square root of 2 to be 1.414 -(- . Thedecia 
may be carried to any number of places. 

Some numbers are perfect powers of one degree, a 
imperfect powers of another degree. For example, 
i^ a perfect power of the second degree, and its squar 
root, which is 2, is rational ; but an imperfect power 
the third degree, and its cube root, which is 1.587 
is a surd: 8 is an imperfect power of the second degi 
and its sqtiare root, which is 2.S2S-f-, is a surd; biH 
a perfect power of the tliird degree, and its cube roO^ 
which is 2, is rational: 16 is a perfect power of the » 
cond and fourth degrees, and its square root, which is 4] 
and its biquadrate root, which is 2, are both rational; Wl 
an imperfect power of the third degree, and its ctM 
root, which is 2.519 -(-, is a surd. 

These irrational numbers or surds occur, wheneT4 
we endeavor lo find a root of any number, which is nd 
a perfect corresponding power; and, although they carfi 
not be expressed by uumbiirs either whole or fractioni^ 
they are nevertheless magnitudes, of which we may foirij 
an accurate idea. For however concealed the squar^ 
root of 2, for e>^ample, may appear, we know, lliat It 
must be a number, which, when multiplied by itself, will 
exactly produce 2. This properly is sufficient to give 
us an idea of the number, and we can approximate il 
continually by the aid of decimals. 
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A radical sign, written thus \/, and read square root, 
s used to express the square root of any number, before 
which it is placed. The same sign witli the index of the 
root written over it, is used to express the other roots: 
thus \/ cube root: ^^ biquadrate root: \/ fifth root: &c. 
We will give the following radical expressions; v^9 = 3 
4^8 = 2; v^81=3; ^32 = 2; these expressions are 
read thus; the square root of 9 is equal to 3; tlie cube 
root of 8 is equal to 2; the fourth root of 81 is equal to 
3; the fifth root of 32 is equal to 2. Hence it is evident 
that V9X\/9 = 9; v^8X\/SX^8=8; &c. 

Tiie explanation, which we have given of irrational 
numbers or surds, will readily enable us to apply to them 
the known methods of calculation. We know that the 
square root of 3 muhiplied by itself must produce 3, 
which may be thus expressed, \/3X\/3 = 3; also v^ 
3X-^3X\/3 = 3; ^3xy^3 = 3. y^.5 X \/.5=.5; 

\/2X\/2 = 2. 

Instead of the radical sign, a fractional exponent is also 
wsed to express the roots of numbers. The numerator 
indicates the power of tlie number, and the denominator 

the root. Thus, 4' expresses the square root of 4^, or 

4;4 , the cube root of 4; 4*, the biquadrate root of 4; 

1 3 

4*, the fifth root of 4; 8', the cube root of the second 
power of 8; and since the second power of 8 is 64, and 

the cube root of 64 is 4, die expression 8' is equal to 4. 

3 

The expression 4' =8, is read thus, the square root of 
the third power of 4 is equal to 8. The expression 9* 

3 

is equivalent to y^9: and 8' is equivalent to \/8^: also 

4* is equivalent to ^4^: the expression 4' is also equal 

to 4', because f is equal to ^. 

A line, or vinculum, drawn over several numbers, sig- 
nifies that the numbers under it are to be considered 
jointly: thus, \/25 + n is equal to 6, because 25 -f 11 'a 
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36) aod the square root of 36 is 6; but \/25 4'!^ is equal 
to 16, because the square root of 25 is 5, and 5-|-li is 

16. The expression \/27 — 6 + 43 is equivalent to \/64 

And ^100 —73 = 3. Also 20—^9+7 + 1 = 17. 

Likewise V^O— 9—4+ V^53— 45 + 6= 13. 



XXIX. 

EXTRACTION OP THE SQUARE ROOT. 

The product of a number multiplied by itself, is call- 
ed a square; and for this reason, the number, considered 
in relation to such a product, is called a square root. 
For example, when we multiply 12 by 12, the product, 
144, is a square, and 12 is the square root of 144. 

If the root contains a decimal, the square will also 
contain a decimal of double the number of places ; for 
example, 2.25 is the square of 1.5; and vice versa, if the 
square contains a decimal, the square root will contain a 
decimal of half the number of places; for instance, 1.5 
is the square root of 2.25. 

In the upper line of the following table are arranged 
several square roots, and in the lower line, theu: squares. 



Square roots. 1 2 3 14 5 6 7 8 9 10 11 12 


Squares. 1 4 9 16,25i36;49,64 81 100;i2ljl44 



When the square of a mixed number is required, it 
may be reduced to an improper fraction, then squared, 
and reduced back to a mixed number. 

The squariBS of the numbers from 3 to 5, increasing 
by ^ , are as follows. 



Square roots. 3 3^ 3^ 3|' 4 4J 4^ 4j 


Squares. 9 10 iV 12^ 14^16 lajJ^ 20J 22^!^ 



From this table we infer, that if a square contains a 
fraction, its square root also contains one; and vice versa. 
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It is not possible to extract the square root of an7 
fiumber, which is not a perfect square; we can approxi- 
mate the square root of such numbers, however, by the 
lid of decunals. 

When a root is composed of two or more factors, we 
may muliiply the squares of the several factors together, 
i «nd the product will be the square of the whole root; 
t and conversely, if a square be composed of two or more 
; factors, each of which is a square, we have only to mul- 
tiply together the roots of those factors, to obtain the 
complete root of the whole square. For example, 2304 
= 4vX 16X 36; the square roots of the factors are 2, 
4, and 6; and 2X4X6 = 48; and 48 is the square 
root of 2304, because 48 X 48= 2304. 

A square number cannot have more places of figures 
than double the places of the root; and, at least, but one 
less than double the places of the root. Take, for in- 
stance, a number consisting of any number of places, that 
shall be the greatest possible, of those places, as 99, the 
square of which is 9801, double the places of the root. 
Again, take a number consisting of any number of places, 
but let it be the least possible, of those places, as 10, 
the square of which is 100, one less than double the places 
of the root. 

As tlie places of figures in the square cannot be more 
than double the number of places in the root, whenever 
we would extract the square root of any number, we 
point it off into periods of two figures each, by placing a 
dot over the place of units, another over hundreds, &c. 

Thus 1936. The places in the root can never be more 
or less in number, than the number of periods thus 
pointed off. When the number of places in the given 
sum is an odd number, the left hand period will contain 

only one figure, as 169; but the root will nevertheless 
consist of as many places as there are periods; for 13 is 
the square root of 169. 

The terms, square and square root^ are derived frorn 
geometry, which teaches us that the area of a square >« 
found by multiplying one of its sides by itself. 

14* 
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The Mford area sigDifies the quantity of space cDi 
in anv geoiDetrical figure. 

A sQL'ARE IS a figure having 
four eq>iaJ sides, and all its a 



5'" 



les, right anglta- Ifw 



■,up[>u^^ 




„ „ angl 

the length of a side of the 

ne&ed square lo be four feet, ; 

is evident tliat the fiEiire comain- 

4 times 4 small squares, each oi 

which is 1 fool in length sind I 

foot ID hreadtb; and since a fool 

in lengih and a foot in breadth 

constitute a square fool, the whole square contains 

limes 4, or 16 squiye feet. If, instead of 4 feet, 

length of a aide were 4 yards, the whole squaie woulu 

contain 16 square yards; &c. Hence it is eviden 

the area, wliich is 16, is found by mtiltipiying a sii 

the square hy itself. 

A PARALLELOGRAM is 00 oblong figure, 
having two of its sides equal and parallel tc 
each other, hut not of the same length wit!; 
the other two, which are also equal anc 
parallel lo each other. We find llie airn 
or contents of a parallelogram by muhii': 
ing the length by the breadth. If we r!i,. 
pose the annexed right angled panillelogiiiti 
to be S feet long and 2 feet wide, ii i 
manifest tliat it contains 2 times 3, oi I ' 
square feet; if the length were S yards inn 
the breadth 2 yards, it would contain I' 
square yards; if 8 miles long and 2 lii:Ii 
wide, 10 square miles; &c. We sec li.., 
the area of this parallelogi-am is the samt 
Mth that of the preceding square; there' 



fore the 



of the 



a of a paral- 



lelogram gives the side of a square equal in 
area to the parallelogram. 

It is further to be observed, that the square root of llie ,] 
an;a of any geometrical figure whatever, is the aide of f J 
sq'iare, equal in area to the figure. '^^^^1 
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When the area of a square is given, the process of 
finding one of its sides, which is the root, is calied the 
extraction of the square root, the principles of which we 
will now proceed to exj)liiin. 

We have aheady leained, that a squaie number is a 
jvoduct resulting from two equal factors. For example, 
3025 is a square number resulting from the multi|>lication 
of 45 bj 45. To investigate the constituent paits of tliis 
l^oduct, we will separate the root into two tenns, thus, 
40-}- 5, and multiply it by itself in tliis form. We begin 
with multiplying 40 + 5 by 5, and set down the products 
separately, which are 200 4-25; we then multiply 40 + 5 
by 40, and set down the products sejmrately, wlii. h are 
1600 + 200; the whole product, therefore, is 1000 + 
200 + 200 + 25 = 2025; tlius we see, that tlie whole 
product or square contains the square of the first term, 
40X40=1600; twice the product of the two terms, 
40X5X2=400; and the square of the last term, 

6X5=25. 

Now the extraction of the square root is the reverse 
of squaring or raising to the second power; therefore, 
the operation of extracting tlie square root of 2025, whi< !i 
we know is the square of 45, must be performed in the 
inverted order of raising 45 to the second power. 

We wiU now extract the square root of 2025, and 
explain the process, step by step. 

2025 (45 
16 

Divisor. 40 X 2 = 80 425 dividend 
Divisor, mcreased by last fig. 85 425 product of 85 by 5. 

Explanation of the process. We began by separating 
the given number into periods of two figures each, putlin;; 
a dot over tlie place of units, and another over hundreds, 
and thereby ascertained that the root would contain two 
places of figures. We then found that the greatest 
square in the left hand period was 16, and placed its 
root, which is 4, in the qimtieat, and subtracted the 
square from the left hand period, and to the remainder 
Drought down tlie next period for a dividend. 
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Then, knowing tlie figure in tiie root to lie i 
of lens, and tliererure equal lo 40, and iliat the seci 
figure in the root must be such, that twice the product of 
tliu first mid stfcoiid term?, tDgether iviih the sijiiare tt 
Ibe »!erond, would complete the square, we took twioft] 
the root iilready found, viz. 40X2=80, for one of (t^l 
factors, and usin^ it for a divisor, found the second Qglffit 
ill llie root by dividing the dividend by this factor. 

Lastly, after finding that the second figure in the root 
was 5, we added il to the divisoi, making 80 4-3=85, 
and multiplied the sum by 5, the last figure in the root, 
and tliiis obrained twice the product ol the two ternu, 
and the square of th last term : becaiif^e, 80 is twice the 
first term of the root, and being multiplied by 5, which 
ia tlie last term, tlie result is twice the product of the 
two terms; and 5 being multiplied by 5, the product is 
the square of the iasl term, 

Il will be observed, that 4, the first figure in the root, 
being in the place of tens, was called 40, and doubled 
for a divisor; but, if we had merely doubled the rool 
without any regaj'd to its place, making the divisor 8, 
and had cut ofi' the right hand figure of the dividend aud 
divided what was lefi, the result would have been the 
same; because, in this operation, both divisor and divi- 
dend would have been divided by 10. Thus 8 is con- 
tained 5 times in 42. The figure obtained for ibe root, 
in this abridged meihbd, would be placed at the right baud 
of the divisor, instead of being added thereto; thus, 85, 
making the completed divisor the same as before. The 
course, being the most concise, will be adopted in t^. 
rule for extracting the square rool, which we shali herd* 
after give. . 

Suppose 109 square rods of land are to be laid out K 
a square, and the length of one of its sides is required. 

We know that the length of a side must be such ■ 
number of rods, as, when multiplied by itself, will pro- 
duce 169; therefore we must exti-acl the square rool of 
the given number of square rods, and dial rool will btt 
the aiisiver. >^/l60~l3 Jim. 
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We illustrate this last ex- 
•mple by the square figure 
A B C D, each side of 
whichis ISrodslong. This 
Mjuflre is divided into 169 
mall squares, each of which 
is a square rod. 

The whole 6gtire is also 
subdivided into four figures, 
two of which, e f g D and 
b f i B, are squares ; and 
tbe other two, A h f e and 
Cits 
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The square e f g P is 10 rods on a side, and, tliere- 
fore, contains 100 square rods. The oblongs are each 
10 rods long and 3 rods wide, and consequenily each 
contains 30 square rods. The other square, B h f i, is 
3 rods on a side, and coniains 9 square rods. 

To iliuslraie die process of exiracting the square root 
by the above geometrical figure, we shall take the side 
A B, which is divided into two parts, the first of which, 
A h, is 10 rods long ; the other, h B, 3 rods long. A h 
being equal to e f , ihe square of A h, the first part, 
gives the area of the square D e f g ; h B being equal to 
h f, the area of the oblong A h f e, is found by multi- 
plying lite two pans, A h and h B, together ; the area 
of the other oblong i f g C, ts the same ; therefore, the 
irea of the two oblongs is twice the product of the two 
parts, A h and h B. The square of the last part, h B, 
gives Ihe area of the square h B i f- 

We have therefore the square of the first part A h 
10X10=^:100 rods ; twice the product of the two parts, 
A h and h B, 10x3X2=60 rods ; and the square of 
the last part h B, 3X3 = 9 rods. These being added 
together make 169 rods, the square of tbe whole figure 
A BCD. 

This illustration of a square corresponds exactly with 
that of the first example, and of course tbe extraction of 
the square root must proceed on the principles (heW 
exhibited. 
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From tbe Oliisa^tdns of the liro precedmg eiamplf 
vc gtre tbe fullowing rule for ibe estraciJoa of the sqi 
root. 

KULE. Fifsl — Pm»1 off the giren numhtr into ptrit 
rflma Jigmrts tatk, by pntting a <{«/ over the place 
mutt, ai»d ajutther oetr etery teamd figure to the kj 
tmd atn to the righl, tihtit thtre art decimals. 

Secondiv — Find the greatiit square in the left hanif! 
period, and urile it* root in the tjuolienl. Subtract Ikti 
tquare a/ this root from the Itft hnnd period, and to tht 
remainiler bring down the next period for a dividend. 

Thirdly — Double the root already found, for a divisori,. 
Ascertain hoie many timet the divisor is contained t^ 
the dividend, excepting the right hand figure, and plaU 
the reiull in the rout, and also at the right hand of tl 
divitor. Multiply the liicisar., thus inereiised, by U 
latt figure in the root, and subtract tlie product from lA* 
dividend, and to the remainder bring doun the ntit 
period fur a new dividend. 

Foiirilily — Double the root already found for a 
divisor, and continue to operate at before, until all tlu 
periods are brought down. 

It will sometimes Eiappen, tiial, by dividing the dividend 
as directed in the rule, the figure, obtained for tbe root, 
will iie too ^reat. When ihis happens, take a less figure, 
and go through the operation again. 

Wlien tlie places in the decimal are not an even num- 
ber, they must be made so, by continuing the decimal, 
if it can be continued; if it cannot, by annexing a cipher, 
that tbe periods may be full. 

If there be a remainder after ail the periods are used. 
It period of decimal ciphers may be added; or, if tba 
given number ond in a decimal, die two figures that woidjj 
aridO from a continuation of the decimal. The operatio^ 
may bij ihits continued to any degree of exactness. 

If any dividend shall be found too small to contain tte 
divisor, juit a cipher i%the root, and bring down the next 
period to the right hand of tlie dividend for a new divi- 
dpR4) and proceed in Uie work. "^ 
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When the square root of a mixed number is required, 
it will sometimes be necessary to reduce it to an improper 
fraction, or the vulgar fraction to a decimal, before ex- 
tracting the root« 

If either tlie numerator or denominator of a vulgar fr ac- 
ton be not a square number, tlie fraction must be reduced 
to a decimal, and the approximate root extracted. 

1. Extract the square root of 4579600. 

4679600(2140 dns. 
4 

1st. divisor 4 67 first dividend. 

41 ^41 

2d. divisor 42 1696 second dividend. 

424 1696 

00 

2 What is the square root of 1 10 f|^? 

i 10.24(10.499+ Ans. 
1 

1st. divisor, 2 10 first dividend. 

2d. divisor, 20 1024 second dividend. 

204 816 



3d. divisor, 203 20324 third dividend. 

2089 18801 

4th. divisor, 2098 202S24 fourth dividend. 

20989 188901 

13423 remainder. 
Reducing || to a decimal, we found it to be infinite, 
ID the recurrence of 24 continually; therefore, in con- 
tinuing the extraction of the root, instead of adding 
periods of decimal ciphers, we added the? period 24 each 
lime. The extraction of the root might have been con- 
tinued indefinitely; but having obtained five places of 
figures in the root, we stopped, and marked off the three 
kst places of the root for decimak; because we made 
use of three periods of decimals in the question. 
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3- Wiiat is Uie square root of 2704 ? 

4. Esiracl the square rool of 361. 

6. Wliat is llie si/iiare root of 3025 ? 

6. Whal is (he square root of 121 ? 

7. Estracl tile si]uare root or289. 

8. Extract ilie t^qiiare root of 400, 

9. What Ls the square root of 4761 ? 

10. What is ihe square root of 84S241? 

1 1 . Extra^L the square root of 3356224. 

12. What is Ihe square root of 324464 ? 

13. Find ihe square root of 49084036. 

14. What is tite square root of 6S6900? 

15. Find (he square root of 82864609. 

16. Find the square root of 36S4975616. 

17. Wliat is the square root of 44390000.' 

18. What is the square root of 165649.' 

19. Find the square root of 904S4249636. 

20. Find the square root of 26494625227849. 

21. Find the square root of 253400.0625. 

22. Whal is the square root or841S06.25K 
33. What is the square root of 39.0375043 

24. Find the square root of 213.715161. 

25. Find liie square root of .66650896. 

26. What is the hquare root of 133407^ftJ 

27. What is the square root of 15^ ? 

28. Extract the square root of 313 jij. 

29. What is the square root of 5I-^V ' 

30. Extract the square root of 2^. 
SI . Whal is the square root of 556|j ? 

32. Extract the square root of I096f|. 

33. Find the square root of 4120900. 

34. Extract the square root of 5. 

35. Extract the square root of S. 

36. Extract the square root of 84. 

37. Extract the square root of 99. 

38. Extract the square root of 101. 

39. Extract the square root of 120. 

40. Extract the square root of 134. 

41. Extract the square root of 143. 

42. Extract the square root of 1-5. 
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43. Extract the square root of .00032754. 

44. Extract the square root of 2.3. 

45. Extract the square root of |. 

46. Extract the square root of |. 

47. Extract the square root off. 

48. Extract the square root of f^. 

49. Extract the square root of 11 3f. 
60. Extract the square root of 267|. 

The square root of the product of any two numbers b 
a mean proportional between those numbers. 

Thus, 4 is a naean prpportional between 2 and 8; be- 
cause 2:4 = 4:8. But when four numbers are proper-^ 
tionals, the product of tlie extremes is equal to the pro- 
duct of the means; that is, the product of the two given 
numbers is equal to the square of the mean proportional. 

51. Find a mean proportional between 4 and 256. 

52. Find a mean proportional between 4 and 196. 

53. Find a mean proportional between 2 and 12.5. 

54. Find a mean proportional between 9.8 and 5. 

55. Find a mean proportional between 25 and 121. 

56. Find a mean proportional between ISO 625 and 10. 

57. Find a mean proportional between 52 and 54y^^. 

58. Find a mean proportional between ^ and 3^. 

59. Find a mean proportional between 12 and Xjfl^^^ll^ 

60. Find a mean proportional between ^ and 4. ' 

61. Find a mean proportional between .5 and 93, 

62. Find a mean proportional between 4062i^jf^y 
and 828. • .-' 

63. Find a mean proportional between .25 and 1. 

64. Find a mean proportional between .1 and 810. 

65. Find a mean proportional between .04 and .36. 

66. Find a mean proportional between .09 and .49. 

67. Fmd a mean proportional between .2 and .018. 

When the square root of the product of the two gi¥^Q 
nombers cannot be extracted without a remainder, the 
mean proportional is a surd, and may be approximated 
hj cbe aid of decimals. 

68. Find a mean proportional between 6 and 12. ^■ 

16 '■ 
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69. Find a mean proporiional between 35 and 14- 
70> Find a mean proportional between 64 ana '21, ' 
71. Find a mean proportional between 46 and 55. 
73. Find a mean proportional between 3 and 81. 

73. Find a mean proportional between 77 ^d 19. 

74. A number of men spent I pound 7 shillings i 
company, wliicb was jual as many pence for each n 
as there were men in the company. How many v 

75. A company of men made a contribution for a chaii' 
table purpose; each maji gave as many cents. 
were men in the company. The sum collected was 3 

illars 36 cents. How many men did the compa 
msist of? 

76- If you would plant 729 trees in a square, h 
many rows must you have, and how many trees in a roi 

77- A certain regiment consists of 625 men. Ho 
many must be placed in rank and file, to form the reg 
ment into a square."' 

78. Ii is required to lay out 40 acres of land in I 
square. Of what length must a side of the square bt 

79. It is retjuired to lay out 20 acres of land in 
form of a right angled parallelogram, which shall be ti 
as long as it is wide, Wiiat will be its length « 
,br^th ? (See page 162.) 

80. It is required to lay out 30 acres of land in 6 
form of a right angled parallelogram, the lenglh of whicB 
Jliall be tluoc times the width. How long and howwid«l 
will it be ? 



A TRIANGLE is a figure 
having three sides and three 
angles. When one of the 
angles is such as would form 
one corner of a square, the 
figure is called a right-angled 
triangle, and the following 
propositions belong to it. 

PROPOSITION i«. Tka square of the hypotenus* ) 
tqual to the stim of the squares of the other two sidt$. 
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PROPOSITION 2d. The square root of the sum of the 
sqtuires of the base and perpendicular is equal to the 
hypotenuse. 

PROPOSITION 3d. The square root of the difference oj 
the squares of the hypotenuse and base is equal to the 
perpeadicular. 

PROPOSITION 4th. The square root of the differenct 
of the squares of the hypotenuse and perpendicular is 
equal to the base. 

By observing the above propositions, when any two 
sides of a riglit-angled triangle are given, we may always 
find the remaining side. For example, suppose tlie base 
of the preceding figure to be 4 yards in length, and the 
perpendicular to be 3 yards in height; then the square 
of ihe base is 1 6 yards, and the squai'c of the perpendicu- 
lar 9 yards, and the sum of their squares is 25 yards. 
The square root of 25 yards is 5 yards, which is the 
length of the hypotenuse. 

81. A certai.i castle, which is 45 feet high, is sur- 
rounded by a ditch, 60 feet broad. What must be the 
length of a ladder, to reach from the outside of the ditch 
to the top of the castle ? 

82. A ladder 40 feet long, resting on the ground at 
the distance of 24 feet from the bottom of a straight tree, 
and leaning against the tree, just reaches to the first limb. 
What is the length of the tree's trunk ? 

83. Two brothers left their fatlier's house, and went, 
one, 64 miles due west, the other, 4S miles dne north, 
and purchased farms, on which they now hve. How far 
from each other do they reside ^ 

84. James and George, flying a kite, were desirous 
of knowmg how high it w-as. After some consideration, 
they perceived, that their 4cnowledge of the square root, 
and of tlie properties of a right angled triangle, would 
enable them to ascertain the height. James held tho 
line close to the ground, and George ran forward till he 
came directly under the kite; then measuring the distance 
from James to George, they found it to be 312 feet; and 
pulling m the kite, they found the length of line out, to 
be 520 feet. How high was the kite ? 



85. A ladiier, 40 feet long. 
as to reach a window 33 fbei froiii U)e ground ou one s 
and when turned to tbe other tiide tvitliout changing 

tlace of its foot, leached » window 21 feet high. T 
readth of the street is required. 

86. The distance between llie lower ends of two eqa 
rafters, in ilie different sides of a roof, is 33 feet, and tb 
height of ilie ridge above the foot of ili& rafter; 
feet. Find tlie length of a rafter. 

A straight line, drawn 
through the centre of a square, 
or through the centre of a right- 
angled parallelogram, from one 
iUgle to its opposite, is called 
s diagonal; and this diagonal 
is the hypotenuse of both the 
right-angled triangles into wliich 
lliB sijuare or jiarallelograra is 
thus divided. 

87. A ceriain lot of land, lying in a square, com 
100 acres: at what distance from each other are 
opposite corners ? 

88. There is a square field containing 10 acres: i 
is the distance of the centre from either corner ? 



AciRCLE is a plane surface 
bounded by one curve lino, 
called the circumference, 
every part of which is equally 
distant from the centre. ( 

A straight line ihrougli the ' 
centre of a circle is called a 
diameter, and a straight line 
from the centre of a circle to 
the circumference is called a 
radius. 

The areas of all circles are 1 
squares of their Lite dimensions. 







) one another, as t 

That is, the arna oi 

greater circle is to the area of a less circle, as the squii 
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of the diameter of the greater to the square of the diame- 
ter of the less. Or thus, the area of the greater is to the 
area of the less, as the square of the circumfercure of 
the greater to the square oftlie circumfercucc of the le;>s. 
Therefore, to find a circle, which shall contain 2, 3, 
4, &c. times more or less space than a given circle, we 
have the following — 

RULE. Square one of the dimensions of the given 
circle^ and, if the required circle be greater^ multiply 
the square by the given ratio , then the square root of the 
product will be the like dimension of the requ'red circle; 
but^ if the required circle be less than the given oiie, 
divide the square by the given ratio; then the square 
root of the quotient will be the similar dimension of the 
circle required. 

89. The diameter of a given circle is 11 inches: what 
is tlie diameter of a circle containing 9 times as much 
space ? 

90. Find the diameter of a circle, which shall contain 
one fourth of the area of a circle of 42 feet diameter. 

91. What must be the circumference of a circular 
poDd, to contain 4 times as much surface, as a pond, of 
^ mile in circumference ? 

92. Find the circumference of a pond which shall con- 
tain -^j part as much surface, as a pond of 13^ miles 
circumference. 

93. Find the diameter of a circle, which shall be 36 
limes as much in area, as a circle of 18 1 rods diameler. 

The diameter of a circle is to the circumference in the 
ratio of 1 to 3.14159265, nearly: therefore, if we know 
the one, we can find the other. Thus, the circumference 
of a circle, tlie diameter of which is 8, is 3.14159265 X 
8=25.1327412; the diameter of a circle, the circiun- 
ference of which is 15.70796325, is 15.70796325-^-3 
.14159265=5. 

To find the area of a cirlce, multiply the circumference 
by the radius^ and divide the product by 2. 

94. How many feet in length is the side of a square, 
equal in area to a circle of 36 feet diameter i 

15* 




ARITHHETIC. 

95. FtDd the side of a square eaual m area u> ad 
of 30 rods m tbmntetet. 

96. Find the diameter of a pood, that sball eoolai 
as much surfacci as a pond of 6.966 aules cimunfiBn 

97. Find the length and breadib of a nEbl-«, 
paraUeli^raffl, tvliich slall be 4 liiaes as long as U is w 
■Mi equal in area to a circle o( 43.dS2297 1 reds a 
ference. 

9S. Fiad the circmnfereiice of a pood, vlalcb s 
coniain as mucii sur&ce, as 9 ponds of ^ of a mile £ 



EXTRACTION OF THE CUBE ROOT. 

A CUBE is represented by a 
solid block — like either of 
those annexed — with six plane 
surfaces; having its length, 
breadth, and height all equal. 
Consequenlly, the solid con- 
tents of a cube are found by 
muhipljing one of its sides i 
t«-ice inlo itself. For this | 
reason, the third power of any 
ntimher is called a cube. 

Therefore, if we niirltiplv- 
ihe square of a number by ii 
root, we obtain a produci 
which Is called a cube, or 

cubic number. For instance, 4 miilti],lied by 4 product 
16, which is the square of 4, as siiovvn on one of tf ' 
sides of this larger block; and 16 multiplied by 4 p 
duces 64, which is the culie of 4, as shown by the wh 
of the larger block. 

Thus the cube of any quantity is produced by multiph" 
■ng the quantity by itself, and again multiplying the pil 
lact by the original quantity. When the quantity to 1 
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eabed is a mixed number, it may be reduced to an Im- 
proper fraction, and the fraction cubed, and then reduced 
back to a mixed number. 

As we can, in the manner explained, find the cube of 
a ffven number, so also, when a number is proposed, we 
may reciprocally find a number, which bemg cubed will 
produce the given nimiber. In this case, the number 
Bougbt is called, in relation to the given number, Hie 
CUBE ROOT. Therefore, the cube root of a given num- 
Ver is the number, whose cube is equal to the given 
number. For instance, the cube root of 125 is 5; the 
cube root of 216 is 6; the cube root of ^ is ^; the cube 
root of ^ is 1^. 

A cube cannot have more places of figures than triple 
the places of the root, and, at least, but two less Uian 
triple the places of tlie root. Take, for instance, a 
number consisting of any number of places, that shall be 
the greatest possible in those places, as 99, the r ube of 
which is 970299; here the places are triple. A^ain, take 
a number, that shall be the least possible in those places, 
as 10, the cube of which is 1000; here the places are two 
less than triple. 

It is manifest from what has been said, that a cubic 
number is a product resulting from three equal factors. 
For example, 3375 is a cubic nimiber arising from 15X 
15X15. To investigate the constituent parts of this cubic 
number, we will separate the root, from which it was 
produced, into two parts, and instead of 15, write 10 + 5, 
and raise it to the third power in this form. 

10+5 
10+5 

Product of 10 + 5 by 5, - 
Product of 10 + 5 by 10, 

The square, - - - - 



- 50 + 25 

- 100+ 5 

- 100+100 + 25 
10+6 



Prod, of 100+100+25 by 5, 
Prod, of 100+100+25 by 10, 

The thurd power, - 



- 500+500 + 125 
1000+1000+250 



1000+1500+750+125 
This product contains the cube of the first term, three 



rimes ihe square of ihe first letni multiplied by llie se^H 
ond lorm, three limes ll>e first lenn nuiltiplied by ^)^| 
square of the second term, and Uie cube of (he sect^^| 
leim: ili-is, lOXfOX 10=1000; lOX 10X3X5=ISOlM 
10X3X25 = 750; 5X5X5 = 125. ■ 

Now, if Ihe cube be given, viz. 1000 + 1600+75(^M 
125, and we are required lo find its root, we rea(lil|^| 
perceive by the first term 1000, what must be the Gi^H 
Mrm of the tool, since the cube root of 1000 is 10; i^| 
therefore, we subiraci the cube of 10, which is lOO^C 
from the given cube, we shall have for a remaindsr, ■ 
10X10X3X5 = 1500, 10X3X25 = 750, and SXfiXSB 
:^125; and from this remainder we must obtain the secoili I 
term in tlie root. As we already know tliat ihe second ■ 
term is 5, we have only to discover bow it may be I 
derived from ihe above remainder. Now tliat remaindu M 
may be expressed by iwo factors; Uius, (lOXlOXS+B 
10X3X5 -j- 5X5) 5: therefm-e, if we divide by thr«A 
times the square of the first term of the rooL, plus ihrctfl 
times thi! first term multiplied by the second term, pli8J 
the square of ihc second term, the quotient will be th^^ 
second tenn of l!ie root, which is 5. .fl 

But, as the second term of the root is supposed to !)*■ 
unknown, the divisor also is unknown; nevertheless we \ 
have die firsi term nf ihe divisor, viz. three limes tlie 
sijiiare of ihe root already found; and by means of this, 
w> can find llie nexi lerin of llie rooi, and then compleie 
the divisor, biifore we perform the division. After find- 
ing ihe second term of ihe root, it will be necessary, in 
order to complete the divisor, lo add thrice the producl 
of the iwo terms of ihe rool, and ihe square of ihe see- | 
ond lerm, lo tlicee limes llie square of llie first term pra 
viousiv found. 

The preceding analysis explains the following rule fd» J 
tlie exlraciion of ilie nih- rool. 

RULE. First — fi/ini iijf Ike given number into per 
of ihret figures rack, beginning at the wiiii'* place, \ 
ptiinling In iht left in inlegen, and to the righ 
*nah; making full periods of decimal! by supplying I 
•i'Jiciencj/^ <iihen uny eiists. 
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2dly-— JSnd the root of the left hand period^ place it 
in the quotient^ and subtract its cube from the given 
number. The remainder is a new dividend. 

ddlj— -Square the root already found and multiply its 
square by 3, far a divisor. 

4th]]r — Find how many times the divisor is contained 
w the dividend^ and place the result in the quotient, 

Stilly — In order to complete the divisor^ multiply the 
root previously found y by the number last put in the rooty 
triple the product ^ and add the result to the divisor; also 
square the number last put in the root^ and add its square 
to the divisor. 

Lastly — Multiply the divisor thus completed ^ by the 
number last put in the root, and subtract the product from 
the dividend. The remainder will be a new dividend. 

Thus proceed^ till the whole root is extracted. 

We will extract the cube root of 34965783, denoting 
each step of the operation, from first to last^ by a refer- 
ence to that part of the rule, under which it falls. 



First, 
2dly. 



18000 
40 

288400 



Cube of 300, subtracted, - - 

New dividend, - - - - - 
3dly . 300 X 300 X 3 [a divisor] 270000 
4thly. Divisor in new dividend, 
Sthly. Triple prod. of 300X20, 

Square of last jiumber. 

Divisor completed, 
Lastly. 288400 X 20, subt'ed, ■ - 

New dividend, - - - - - 

3dly . 320 X 320 X 3 [a divisor] 307200 

4thly. Divisor in new dividend, - - 
5tbly. Triple prod, of 320X7, 6720 

Square of last number, 49 

Divisor completed, - 313969 
Lastly. 313969X7, subtracted. 



34965783 
27000000(300 

7965783 
- - - (20 



5768000 
2197783 



- (7 



2197783 



300+20 + 7 = 327 Jlns. 
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In conipleiing every divisor, we have tliree pi 
to atid logclltei'; viz. tliree times Uie squure of ilm 
already Toimd; three limes tiie product resulting f 
mulltpiic-ation of tlie root already found, by the 
last put in llie rofil; and ihe square of (he last numbar. 

If lh« ri]i!iers be removed from the right hand of 
of liic'se products, ilic reoiainiiig figures in each succ 
ing product will slond one plare to the right of 
preceding product; iherefore, tlie work will be considtf 
ably abridged by adojitiog ihe following — 

itL'LE. First — Point off the given number into ptri«4l 
of three figHTf.a tach, as before directed. 

2dly — Find the root of the left hand period, place it 
in Ihe quotient icilhoni regard to local value, and s 
tract i}s cube from that per ind ; and to the remainder bring 
doien Ihe next period for a dividend. 

3d!y — Square the root already found, withoiU any fl, 
gard to itg local value, and multiply its square by 3,^ 
a divisor. 

4lh]y — Find how many limes Ihe dirisor is conlaini 
in ihe dividend^ omitting Ihe lioo right hand figures, ai 
place the result in Ihe quulient. 

Sthy— Tu complete the divisor, multiply the root pff 
viomly found, by Ike figure last placed in the ^uoltenfa 
ttillioul regarding local value, triple the product. 
ierile it under the divisor, one place to Ike right; sqvart 
the figure last put in the quotient, and write its squart 
under the preceding product, one place to the right. 'Sdi 
these three together, and Ikeirsum is the dii'isar comjs/riwB 

Lusljy — JlTaltiply Ihe diuinor thus completed., by m 
figure last placed in the root, and subtract ike produ^ 
from the dividend; and to Ihe remainder bring doten tk 
next period for a neie dii-idend. 

Thus proceed, till the tehole root is extracted. 



Observe, tliat, when the divisor is not contained in l| 
-dividend, as soirght in the fourth part of the rule, a cipM 
must be put in tlie root, atid [he next period brought do«S 
lor a nnv dividend. 




CUBE ROOT. 



179 



Observe, also, that wh^fi the figure obtained for the 
root by dundiDg, as directed in the fourth pait of the rule, 
is found, on completing the divisor, to be too large, a 
smaller figure must be substituted in its place, and the 
divisor completed anew. 

There are always as many decimals in the root, ^a-' 
periods of decimals in the power. 

We will extract the cube root of 65890311319, m the 
abridged form; referring, as before, to the particular part 
of the rule, under which each step of the operation pro- 
ceeds. 

First, 65890311319(4039 

My. 



3dly. 
4thly. 



4thly. 

my. 



Cubeof4,subt'd 
Dividend, - - 
4X4X3 [div'r] 
48 was not con- 
tained in 18. 

Lastly. New dividend, 
3dly. 40X40X3, - 
4BP0 in 18903, 

3 times. 
Triple product 
of 40X3, - 
Square of 3, - 

Divisor comp'd. 

Lastly. 483609X3, and 

subtracted, - 

New dividend, 
403X403X3, - 
487227 in 4394 

843, 9 times. 
Triple product 

of 403X9, - 
Square of 9 

Divisor comp'd. 
Lastly. 48831591 X 9, 
* and subtracted, 



3dly. 
4thly. 

5thly. 



- - - 


64 


- - . 


1890 


- - 48 




- - - 


0000 


. - - 


1890311 


-4800 




- -360 


7 


- - 9 




- 483609 




- - - 


1450827 


. . - 


439484319 


487227 




10881 




81 




48831591 




- - . 


439484319 



Jltu. 4030 
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rill now extrvr ihe ujtieroot of 176263.433] 
■ the abridged Ibrni. as in tbe preceding estunple; 
pilioiil reference lo L'le parts of tbe rule. 

178263.433152(56.28 ^ftl 
125 



75 
90 
36 


53263 


8436 
940S 
J36 

4 


50616 
2647433 


944164 


1SS9328 


947532 

i34S8 
64 


759105152 


94S8S144 


759105152 



1. Extract ilie cube root of 61412.1. 

2. What is the culie root of 191102976? 

3. What is the cube root of 1S399.744 ? 

4. Find the cube root of 253395799552. 

5. What is the cube root of 1740992427 ? 

6. Extract the cube root of 35655654571. 

7. Find the cube root of 27243729729. 

8. Wliat is the cube root of 912G730OO000.' 

9. What 19 the ciihe rootof 675I858I24S.' 

10. Find ihe cube root of 7291701 13230343. 

11. Extract the cube root of 043.853447875. 

12. Find the cube root of .000000148377. 

13. What is the cube root of 123 .' 

14. Extract ilie cube root of 517. 

15. Extract [he cube root of 900. 

16. Extract the cube root of ^'V- 

17. What is ihe cube root of ^ .> 

18. What is the cube root of A ' 

19. What is the c.ibe root of ^'^^^i 
. Extract the cube root of 26. 



XXX. CUBL ROOT. 181 

To find two MEAN PROPORTIONALS betwecn two given 
numbers, divide the greater by the less^ and extract the 
cii6e root of the quotient: then multiply the cube root by 
the least of the given numbers^ and the product will be 
the least of the mean proportionals; and the least mean 
proportional multiplied by the same root, toill give tht 
greatest mean proportional. 

21. What are the two mean proportionals between 6 
and 750? 

22. What are the two mean proportionals between 56 
and 12096 ? 

To find the side of a cube equal in solidity to any 
given solid, extract the cvhe root of the solid contents of 
the given body^ and it will be the required side, 

23. There is a stone, of cubic form, containing 21952 
solid feet. What is the length of one of its sides ? 

24. The solid contents of a globe are 15625 cubic 
mches: required the side of a cube of equal solidity. 

25. Required the side of a cubical pile of wood, equal 
to a pile 28 feet long, 18 ft. broad, and 4 ft. high. 

Jill solid bodies are to each other, as the cubes of their 
diameterSj or similar sides. 

26. If a ball 6 inches in diameter weighs 32 pounds, 
what is the diameter of another ball of the same metal, 
weighing 4 pounds ? 

27. If a ball of 4 inches diameter weighs 9 pounds, 
what is the diameter of a ball weighing 72 pounds f 

28. What must the side of a cubic pile of wood mea- 
sure, to contain ^ part as much as another cubic pile, 
which measures 10 feet on a side ? 

29. If 8 cubic piles of wood, each measuring 8 feet on 
a side, were all put into one cubic pile, what would h9 
the dimensions of one of its sides ^ 

30. The solid contents of a globe 21 inches in diame- 
ter are 4849.0596 solid inches; what is the diameter of 
• globe, whose solid contents are 11494.0672 inches ?^ 

81. What are the inside dimensions of a cubical bioi 

fta vnXl hold 85 bushels of grain ? (See note, page 27.) 

32. What must be the inside dimensions of a cubica! 

16 



AtlTBUCTIC. 
bn, to hoU 4SO b»lKfa of I 

n,Iobofa ^ 

34. What mun b«' the inside »t— t of ■ « 
ciMem, dial wifl bold 30 b _ 

3^1. Wttai are the inside 7 
tern, ibat holds 40 bogheads of • 

36. Suppose a cfaesi, n-btee let^th b 4 feet 7 iiKrlK9,''fl 
oruidth 2 Icei 3 inches, and depth I foot 9 inches: whtt | 
il the side of a cube of equal capacitr r 

37. Sii(ipose I (TOLild make a cutwcal bio of s: 
cipacity lo coniain lOd bushels; what must be die d 
■ioiiM of the sides ? 



ROOTS OF ALL POWERS. 

The rooi.i of many of tlic liigher powers may be ex- 
iTRClod by ri!])i:aiGd cxlraclions of the square roor, or 
ciibo root, or botli, as the given power may require- 
Whenever llie index of the given power can be resolved 
into ruclom, llioHo fnclors denote the roots, which, being 
auecuxDivcly extriicleil, will give the required root. 

Thua, the index of ilie fourth power is 4, the factors 
of wliioh are 2X2; therefore, extract the square root 
of iho fourlh |iower, and then the square root of that 
■quire root will bo liio fourtii root. The sixib lOot is 
tliD Ciibo root of the square root, or (lie square root of 
Ui« ciiba root; because 3 X 2 — 6. The eighth roct is 
tllD iquare root of the square root of the square root; be- 
o»u»(i axilX a^8. The ninth root is the cube root 
oftho rubo root; because 3x3^=9. The tenth root 
ia tlio ni^h root of tlie square root; because 2 X 3 =^ 10. 
The twelfth root is the cube root of the square root of 
tht nqimra root; because 2X2X3 = 12. The twenly- 
■•vvtitl) root is the cube root of the cube root of tlie cube 
CMIt btouite 3X3X3 = 37 



H 
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The following is a general rule for extracting the 
roots of all powers. 

RULE. First — Prepare the given number for extraction, 
by pointing off from the unites place^ as the required root 
directs; that is^for the fourth rootj into periods of four 
figures; for the fifth root into periods of five figures j ^c. 

2dly. — Find the first figure of the root by trial, and 
subtract its power from the left hand period. 

3dly. — To the remainder bring down the first figure in 
the next period for a dividend. 

4thly. — Involve the root to the next inferior power to 
that which is given, and multiply it by the number denot* 
ing the given power, for a divisor, 

5thly. — Find how many times the divisor it contained 
in the dividend, and the quotient will be another figure 
of the root, 

6th]y. — Involve the whole root to the given power, and 
subtract it from the two left hand periods of the given 
number. 

Lastly. — Bring down the first figure of the next period 
to the remainder, for a new dividend, to which find a new 
divisor, as before. Thus proceed, till the whole root is 
extracledd 

Observe, that when a figure obtained for the root by 
dividing, is found by involving, to be too great, a less 
figure must be taken, and the involution performed again. 

We will extract the fifth root of 36936242722357. 

36936242722357(517 Jlns. 
5*= 3125 

5^X5=3125 first divisor. 5686 first dividend. 

6P= 345025251 

51* X 5=33826005, ) 

second divisor. ) 243371762 2d. dividend* 

517*= 36936242722357 



J. What is the fifth root of 5584059449 ? 

2. Find the fifth root of 2196527536224. 

3. Extract the fifth root of 16850581551 > 

4. Find llie seventh root of 2423162679857794647. 
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EQUIDIFFERENT SERIES. 

A series of numbers composed of any number of lenii5> 
which imiforraly increase or decrease by llie sttrae num- 
ber, is called an EquiDiFFERETtT series. This seiiet 
has, veiy commonly, but without any propriely, been 
called Ariihmelieal Progrtssion. 

When ilie numbers increase, they form an ascending 
series; but when tiiey decrease, a descending series. 
Thus, the natural numbers, 1 , 2, 3, 4, 6, 6, 7, 8, 9, form 
an ascending series, because they contiflualiy increase bf 
1 ; but 0, 8, 7, 6, &.c. form a descending series, because 
they continually decrease by 1 . 

The numbers, which form the series, are called tha 
term of the series. The first and last terms in the series 
are called the extremes; and ihc other terms, the meaia. 

The number, by which the terms of the series are 
continually increased or diminished, is called the common 
difference. Therefore, when the first term and comi 
difference are given, ihe series may be continued to 
length. For instance, let 1 be the first term in an equi- 
differenl series, and 3 the common difference, and wo 
shall have die following increasing series; 1, 4, 7, 10, 
13, &,c., in which each succeeding term is found by 
adding the common difference to the preceding term. 

THEOREM I. When four numbers form an equidiffer- 
enl seriet, the sum of the tuo extremes is eqtial to llie sum 
of the two means. Thus, 1, 3, 5, 7, is an equidiffereal 
series, and 1+7=3-1-5. Also in the series II, 8, 5, 
2, l]+2 = 8-f5. 

THEOREM II. In any equidifferent series, the sum of 
the two extremes is equal to the sum of any two means, 
that are equally distant from ike extremes; and equal ta 
double the middle term, wften there is ati uneven n«m6er 
of terms. Take, for example, ihe equidifferent series, 
2,4, 6, S, 10, 12, 14; 2+14 = 4-^12; and 2- [-14 = 
6 + 10; also 2+14 = 3 + 8. 
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Since, from the nature of an equidlflerent series, the 
second term is just as much greater or less than the first, 
as the last but one is less or greater tlian the last, it is 
evident, that when these two means are added together, 
the excess of the one will make good the deficiency of 
the other, and their sum will be the same with that of 
the two extremes. In ihe same manner it appears, that 
the sum of any otlier two means equally distant from llie 
extremes, must be equal to the sum of the extremes. 

THEOREM III. The difference between the extreme 
terms of an equidifferenl series is equal to the common 
difference multiplied by the number of terms less 1. 
Thus, of the six terms, 2, 5, S, 11, 14, 17, the common 
difference is 3, and the number of terms less 1, is 5; then 
the difference of the extremes is 17 — 2, and tlie common 
difference multiphed by the number of terms less 1, is 
3X5; and 17—2 = 3x6. 

The difference between the first and last terms, is the. 
increase or diminution of the first by all the additions or 
subtractions, till it becomes equal to the last term: and, 
as the number of these equal additions or subtractions is 
one less than the number of terms, it is evident that this 
common difference being multiplied by the number of 
terms less 1, must give the difference of the extremes. 

THEOREM IV. The sum of all the terms of any equi- 
different series is equal to the sum of the two extremes 
multiplied by ihe number of terms and divided by 2; or^ 
which amounts to thesame^ the sum of all the terms is equal 
to the sum of the extremes multiplied by half the thenum^ 
ber of terms. For example, the sum of the following 

series, 2, 4, 6, 8, 10, 12, 14, 16, is 2+16X4=^72. 
This is made evident by writing under the given series 
the same series inverted, and adding the corresponding 
terms together as follows. 



The given series, 2, 4, 6, 8,10,12,14,16 

Same series inverted, 16,14 ,12,10, 8, 6, 4, 2. 
Sums of the series, "i8,T8, 18, 18, 18, 18, 18, 18 

This series of equal terras, (18), is evidently eaual to 
twice the sum of the given series; but the sum of tbes«^ 

16* 
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«^ letmsis 18X8=144; and since thi 
n b b H as ifau of ttte given series, llie sui 

Any tfafce of the five JbUowiDg things being given, dw I 
Mber two may be readily found. 
" Thejirft terni. 
The last lerm. 
The nambtr of lerms. 
The commoa dijfertnce. 
Tbe ntn of ail 3ie tenns. 



The extremes and number of terms be- 
ing ei^en, to find the sum of all the terms. 

rCxe. .Multiply the sum of iht eitremes by Ikt mm- 
her of Iht term, and half the product will be the mm 
if ail the Icrou. See Theorem 4th. 

1 . The first term in an equidifierent series, is 3, the last 
leno 19, and the number of terms is 9. What is Ub 
nun of the whole series ? 

2. How many strokes does a common clock strike ia 
13 hours ? 

3. A hundred ccots were placed in a right line, a yard 
Kpart, ana the first a yard from a basket. What distance 
did the boy traveJ, who, starting from the basket, picked 
ifaem up singly, and returned with them one by one to 
ihe basket ? 

4- If a number of dollars were laid in a straight line 
for the space of a mile, a yard distant from each other, 
and tlie first a yard from a chest, what distance would 
the man travel, who, starting from the chest, should pick J 
ihem up singly, returning with ihcm one by one to the 

PROBLEM II. The extremes and number of terms 
given, to find the common difference. 

RULE. Subtract the /ess- extreme from the greater, and 

divide the remainder by the number of terms le/is 1, an^ 
the quotient will be the common dijerence. 

It has been shown under Theorem Sd. that the differ- 
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cnce of the extremes is found by multiplying the common 
difference by the number of the terms less 1 ; conse- 
quently, tlie common difference is found by dividing the 
difference of the extremes by the number of the terms 
less 1. 

5. A man had 10 sons, whose ages differed alike; the 
youngest was 2 years old, and the eldest 29. What 
was the difference of tlieir ages ? 

6. The extremes in an equidiffcrent series are ? and 
87, and the number of terms 43. Required the common 
difference. 

7. A man is to travel from Boston to a certain place 
ID 9 days, and to go but 5 miles the first day, and to 
increase his journey every day alike, so that the last day's 
journey may be 37 miles. Required the daily increase, 
and also the number of miles travelled. 

PROBLEM III. The extremes and common difference 
given, to find the number of tenns. 

RULE. Divide the difference of the extremes by the 
common difference ^ and add 1 to the quotient; the sum 
will be the number of termsl 

The difference of the extremes divided by the number 
of the terms less 1, gives the common difference; con- 
sequently, the same divided by the common difference 
must give the number of terms less 1 : hence, this quotient 
augmented by 1, must give the number of terms. 

8. The extremes in an equidiffcrent series are 3 and 
39, and the common difference is 2: what is the number 
of terms ? 

9. A man going a journey, travelled 7 miles the first 
day, and increased his journey every day by 4 miles, and 
the last day's journey was 51 miles. How many days did 
he travel, and how far ? 

10. A man commenced a journey with great animation, 
and travelled 55 miles the first day; but on the second 
day he began to be weary, and travelled only 51 miles, 
and thus continued to lose 4 miles a day, till his last 
day's journey was only 15 miles. How many days did 

he travel ? 

A 
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PKOBLSH IV. To fiod aa etfiidiSamt mean hhtiiX 
liro ffvea terms. >| 

RLte. Md Ue fiM giwtn tewwu Ugttlker, it*d Mf 
tktir tVM wi7J bt llit t^Jtfinm mta» rt^idTtd. 

1 1. Fiiirl an en'itililfereni mean"l»eHreen 3 a:id I " 

12. What i» the ei^uiditfereat mean betveea 7 aiul j. 

13. Find un et^uulitlereQi mean beineen 5 ami IS. 

rROULEM V. To find iwo equidiffereni caeaiis b«w 
the given extremes. 

BIJI.K. Divide the difference of the exlremei % 3i « 
Iht quotitnl tnillbe the common difference, which, bei^ 1 
eonlinwtUy added In the less extreme, or twbtractedyjran J 
th» greater, gite» the tiao required mtatu. 

14. Find two ec|t>idifl'ereiit means betn'een 4 and Iw^ 
Ih. Find two equidiffereat means between 3 and 32.n 

16. Find tno equi different means between 4 and 53. ' 

PROliI.r.M VI. To find any numbers of equidiSei 
mvans between ihc^iven extremes. 

Rtii.E. lAvide the difference oj the eilremts by Iht t* 
^irtd numbrr iif means plus 1, and the quotient will bt 
Ih* oumnwn difference, lehtch being continually added lo 
the lets extrtme, or subtracted from the greater, will giu 
tht m«an terms required. t 

17. Find five eijuidifferent means between 4 and 3& 

18. Find six eqiiidiirereni means between 6 and 55. ' 

19. F'ind 3 eijoidiirerent m^aiw between 34 and 142. 
SO. Find one equiiliH'ereni mean between 56 and lOtt 



CONTINUAL PROPORTIONALS. 

The minibers of ii series in which ibe successive tennis 
itir.rwiHi* by d common multiplier, or denrease by a com 
mtm divisor, are conti\ual pRopoRTtoN*Ls. 

Tlii» series of numbers lias been commonly railed a 
Gtomelricitl Progrission, but, perceiving no apjtropriate 
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iDiDg ID this term, we choose to call the series, what 
i in truth, a series of Continual Proportionals, 
The common multiplier, or common divisor, by which 
3 successive tenns are increased or deminished, is 
lied the ratio of the series, or the common ratio. 

12 3 4 5 6. 

Thus, 3, 6, 12, 24, 48, 96 is a series of continual pro- 
ortionals, in which each successive term is produced by 
miltiplying the preceding term by 2, which is the com- 
mon ratio. The numbers 1, 2, 3, 4, &c. standing 
above the series, mark the place, which each term holds 
ID the series. 

Also, 729, 243, 81, 27, 9, 3, 1, is a series of continual 
proportionals, in which each successive term is found by 
dividing the preceding term by 3, the common ratio. 

In an increasing series, the ratio is the quotient, which 
results from the division of the consequent by the ante- 
cedent; but in a decreasing series, the ratio is the quo- 
tient resulting from the division of tlie antecedent by the 
consequent. 

In every series of continual proportionals, any four 
successive terms constitute a proportion. Thus, in the first 
of the above series, 3 : 6 = 12 : 24, and 6 : 12 = 24 : 
48, also, 12:24=48:96. In the second series, 
729:243 = 81:27, 243:81=27:9, 81:27 = 9: 
3, 27 : 9=3 : 1. Therefore, when there are only four 
terms, the product of the extremes is equal to tlie pro- 
duct of the means. 

Furthermore, in any series of continual proportionals, 
the product of the extremes is equal to the product of 
any two terms equally distant from them; and equal to 
the second power of the middle term, when there is an 
uneven number of terms. For instance, take the con- 
tinual proportionals 2, 4, 8, 16, 32, 64, 128; then 2X 
128=4X64; also 2X128=8X32; and 2X128 = 
16X16. 

When the first term and the ratio are given, a series 
of continual proportionals may be extended to any num- 
ber of terms by continually multiplying by the ratio h 
an increasing series, or dividing m a decreasing series 
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Fornaapfe, ^ frsc torn brag 2, ad Ike noD 3, if i^fl 

dw tJtio, we «ftGvi ifa* fa«Dwiis xnes, 3, 6, 18, 4B 
103, 4^. wincb fasTF ks nUMkd to My mnbcr <fl 
term; b<A, if we nafce ii x decR^MS series faf cotftip^l 
dkf dmcfing b; the mics we ofatan Ae (bflowwig setii|^| 
3i }< f) ^-1 j'i< 143) *^^ B>>r 3^ ^ enended 10 afl 
namb«r of terms. '^H 

III Uie series 2, 6. 19, M, 192, 486, we obtan dPJ 
•scond lerai by niiilliplyiD* ihe first term by the nl&P 1 
ttie third term by niulliplyin^ ibe second term by tM J 
ratio; ttiu founli temi by muttiplying the third lenB 1^] 
the ratio; the fifth term by multiplyiag the fourth lenn 1^ | 
the raiio; the sixib tenn by muliii>lying the fifth terra tf 
the ratio. Therefore, since lo obtain the sisih tenn, wa 
liavo lo miilliply five limes by the ratio, it is evident ' 
llint we shoiilil also obtain (he sixth leno by muhiplyioc 
the first term by the lifth poirer of the ratio. The fimt 
power of 3 is 243, which being mtiliiplied into the first 
Icriii, the ra»iiU is 43G, the spme as in the series. 

IIiTicn we see, ihat any term in any increasing series 
of ontiininl proportionals may be found by multiplyiif 
the fir^it ttTMi by thai power of the ratio, which is denoted 
by llig imtnber of terms preceding the retjuired one. 
i'or iiiittnncG, the ninth terra in an increasing series is 
found by multiplying the first term by the eighth power 
of the ratio; thus let 2 be the first term, and 3 the com- 
mon rutio; then SX^'* gives the ninth term, whicJi \i 
1 31 93. 

If iho Ntiricsbo n derreasing one, any terra in it may 
hff found by cliviflinf^ llie first term by Uiat power of the 
rnlio; wjiirhiidoitolod by the number of terms preceding 
ibo ri«(iuirud one. For instance, the seventh terra in I 
decrpnuing surios is founil by dividing the first term by 
th«*lxtli power of the ratio; thus, let 24576 be the first 
lorm in a det-recsing series, and 4 tlie common ratioj 
lh(trt31ft7fl+4'' gives the seventh term, which is 6. 

Wii will now Sifite several problems, which occur in 
poniiiiuttl proportionals] and give the rules for perfonntng 
UlCin- 



.^__ ^ 
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PROBLEivr I. The first term and the ratio being given, 
to find any other proposed term. 

RULE. Raise the ratio to a power ^ whose index is equal 
to the number of terms preceding the required term: /Acn, 
if it be an increasing series^ multiply the first term by 
this power of the ratio; but^ if it be a decreasing series^ 
divide the first term by it: the result will be the required 
term» 

1. Required the eighth term in an increasing series 
whose first term is 6, and ratio 2. 

2. Required the ninth term in a decreasing series, the 
first term of which is 131072, and the ratio 4. 

3. What is the seventh term' in an increasing series* 
the first term being 3, and the ratio 1.5 .^ 

4. What is the sixth term in an increasing series, whose 

first term is tjIotj ^"^ ^^^^^ '^ - 

5. What is the tenth term in a decreasing series, the 
first term being 3874204S9, and the ratio 9? 

One of the principal questions, wjiich occurs in a series 
of continual proportionals, is to find the sum of the 
series. We shall, therefore, illustrate the method. 

Let there be given the following series, consisting of 
seven terms, whose common ratio is 3; viz. 2, 6, 18, 54, 
162, 486, 1458. Let each term in this series be multiplied 
by the ratio 3; and let each product be removed one 

5 lace to the right of the terms in the given series, 
'he given series, 2, 6, 18, 54, 162, 486, 1458 
multiplied by ratio. 6, 18, 54, 162, 486, 1458,4374. 
Now the last term in the second series is produced by 
multiplying the last term in the given series by the ratio; 
and it is evident that if the given series be subtracted 
bom the second series, the remainder will be the last 
term in the second series diminished only by the first 
term in the given series, and thiij remainder will be twice 
the sum of the given series; consequently, if we divide 
it by 2, tlie quotient will be the sum of the given series; 
but 2 is the ratio less 1 . Hence 

PROBLEM II. The extremes and the ratio being given, 
to find the sum of the series. 
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ffcf grt^tr cxtrrme liy the ralio,Jni 
tkt Ica> tjirtmt, and divide tht 
^■mAt % tkt r^ia lor 1, m»d Ae quotient vitl be 

C The fim Ufm in a series of condnnnl proporbi 
vl,ibe^ temB6561l,aiKl tbentlo b 3. What 
of die series? 

65611X3 = 196833 



Mio 3—1=2) 196333 

93416 .9m. 
Tbe extremes of ■ scries of ronlinual proportiomb 
are 3 and 12238, and lite ratio ts 4. ^Vhat is the 
of the series ? 

8. The first lerai ia a series of continual proportioodl 
ia 12500, the last lerra is 4, and die ratio 5. What ' 
the sum of tbe series ? 

9. The first term in a series of continual proportionab 
is 7, the last term 1792, and iheralio is 2, Wfaatisiha 
sum of the series ? 

10. The extremes in a series of conlinuai proporliont 
are 5 and 37-96375, and the ratio Li 1.5. ^Vliat is ihe 
sum of the series ? 

1 1 . The 6rst term in a series of continual proportionali 
is 100, the last term .01, and Ihe ratio 2.5. .Required 
the sum of the series. 

PROHLEM III. The first term, the ratio, and the n 
her of terms given, to find the sum of ihe series. 

RULR. Find the last term by probltm I, and the tmn 
of tKt series by proble-n 2. 

12. The <irst term in an increasing series of conlinusl 
iiroporlionals is 6, the ratio 4, and ihe number of terms 8 
What is the sum of the series .' 

13. The first term in an increasing series of continual 
proportionals ia 4, the ratio 4, and ihe number of terms' 
13. Required the sum of the series. 

14. The first term in a decreasing series of i;ODtinuilI 
proportionals is 1 , the ratio .1, and the number of t 
12. What is the sum of the series .' 
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15. A man offers to sell his horse by the nails hi his 
ihoes, which are 32 in number. He demands one mill 
for the first nail, 2 for the second, 4 for the third, and so 
on, demanding for each nail twice tlie price of the pre- 
ceding. It is required to find what would be the price 
of the horse. 

16. An ignorant fop wanted to purchase an elegant 
house, and a facetious man told him he had one, which 
he would sell him on these moderate terms; viz. that he 
should give him one cent for the first door, 2 for the 
second, 4 for the third, and so on, doubling the price for 
every door, there being 36. It is a bargain, cried the 
simpleton, and here is a half-eagle to bind it. What was 
the price of the house f 

PROBLEM IV. The extremes and the number of termi^ 
being given, to find the ratio. 
HULE. Divide the greater extreme by the lesSy and the 

ritient toill he that potoer of the ratio ^ which is denoted 
the number of terms less I; consequently ^ the corres^ 
ponding root of this qxtotient will be the ratio. 

This problem is the reverse of problem 1, and the 
reasoning which precedes that problem, sufDciently eluci- 
dates the rule in this. 

The first term in a series of proportionals is 192, the 
last term 3, and the number of terms 7. What is the ratio? 
192-7-3=64; the number of terms less 1, is 6; there 
fore the sixth root of 64, which is 2, is the ratio. 

17. In a series of continual proportionals, the first 
term is 7, the last 45927, and the number of terms 9. 
What is the ratio ? 

18. The first term in a series of continual proportion- 
als is 26244, the last term 4, and the number of terms 5 
Required the ratio. 

19. The first term in a series of continual proportionals 
is |-, the last term 102942^^, and the number of tenns 8. 
What is the ratio ? 

20. The first term in a series of continual proportion- 
als is 78125, the last term ^^, and the number of terms 
11. Required the ratio. 

17 
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PROBLEM V. To find any number of mean proponioo 
bU between iwo given numbers. 

RULE, The ttro given numbers are the extremes oj 
leriea cuntisting of two more terms than there art ntein 
rtifwrtd; hence the ralio mil be found by problem 4 
Then the product of the ratio and the less extreme t " 
be one of the means; the product of this mean and t 
ralio teill be another mean ; and so on, till all the rei2titn| 
meant are found. 

When only one mean is required, it is the square n 
of llie product of the extremes. 

31. Find 3 mean proportionals between 5 and 1280. 

Here the series is to consist of five terms, and the 
extremes are 5 and 12S0; hence the ratio is found by the 
fourtii problem to be 4; and by the repeated multiplica- 
tion of (be least term by the ratio, the means are found 
to be 20, 80, and 320. 

22. Find four mean proportionals between | and 2401. 

23. Find Gve mean proportionals between the nunb 
bers, 279936 and 0. 

24. Find a mean proportional between 1 and 2809. 

COMPOUND INTEREST BY SERIES. 

It has been shown in Art. sv, page 107, tbat com- 
pound interest is lUat which arises from adding tlie interest 
to the principal at the end of each year, and taking tba 
amount for a new principal. Now, the several amounts 
for the several years form a series of continual propor- 
tionals; and, to find the amount for any number of years, 
we may adopt tbo following — 

RULE, Find the last term of an increasing ttries of 
continual proportionals ^ whose first term ts lite principal, 
whose ralio is the amount of I dollar for 1 year, and whott 
number of terms is the number of years plus 1. Tkt 
lasl term is the required amount. See Problem 1st. 

In the examples under this rule, no more than six deci- 
mal places need be included. 

25. What is the amount of glOO, at 6 per cent, 
compound interest, for 4 years ' 



L 
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26. What is the amount of $75, at 5 per cent, com- 
pound interest, for 9 years P 

27. What Is the amount of $204, at 4 per cent, com- 
pound interest, for 7 years ? 

28. Find the amount of $18.25, at 7 per cent, 
compound interest, for 12 years. 

■ 29. Find the amount of $751.30, at 5 per cent, 
compound interest, for 8 years. 

30. Find the amount of $4798, at 6 per cent, com 
poimd interest, for 12 years. 

31. What is the amount of $5.14, at 7 per cent- 
compound interest, for 16 years ? What is -tlie interest ? 

32. What is the compound interest of $ 1000 for 20 
years, at 6 per cent. ? What is the amount ? 

COMPOUND DISCOUNT. 

Discount corresponding to simple interest has already 
been tresOed, in Art. xvi ; but discount corresponding to 
compound interest, is now to be computed. 

On the supposition that money can be let out at com- 
pound interest, the present worth of a debt, payable at a 
future period without interest, is that principal, which, at 
compowtid interest^ would ^ive an amount equal to the debt, 
at the period when the debt is payable. 

HULE. Find the last term of o decreasing series of con* 
tinual proportionals, whose first term is the debt, ivhose 
ratio is the amount of 1 dollar for 1 year, and wJiose ntim^ 
her of terms is the member of years plus 1. The last term 
is the present worth. See Problem 1st. 

33. What principal, at 10 per cent, compound interest, 
will amount, in 4 years, to $8.7846 ? 

34. What is the present worth of $68.40, payable 11 
years hence ; allowing discount according to 5 per cent, 
compound interest? 

3d. What is the present worth of $350, payable in 5 
years ; allowing discount at the rale of 6 per cent, com- 
pound interest? 

36. What is the present worth of $3525, due in three 
years ; discount being allowed as in the last example ? 
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37. How mach must be advanced to discharge a debt 
of S700, due in 8 years ; discounting at the rate of 6 per 
cent compound interest ? 

38. What is the present worth of SIOOO, due in 20 
years ; discounting at the rate of 6 per cent, compound in- 
terest ? How much is the discount ? 



XXXIV. 

ANNUITIES. 

An AinfuitT is a fixed sum of money payable periodi- 
cally, for a certain length of time, or during the life of 
some person, or for ever. 

Altnough the term annuity, in its proper sense, applies 
only to annual payments, yet payments which are made 
semiannually, quarterly, monthly, &c, are also called annu- 
ities. 

Pensions, salaries, and rents, come under the head of 
annuities. Annuities may, however, be purchased by the 
present parent of a sum of money. The party selling 
annuities, is usually an incorporated trust company, insti- 
tuted and regulated upon principles similar to those of an 
insurance company. The company has an office, called 
^ annuity office j where all its business is transacted. 

The present worth oi an annuity which is to continue 
for ever, is that sum of money, which would yield an in- 
terest equal to the annuity. But the present worth of an 
annuity which is to termmate, is a sum, which, being put 
on compound interest, would, at the termination of the 
annuity, amount to just as much as the payments of the 
annuity would amount to, provided they should severally 
be put on compound interest, as they became due. 

The sum to be paid for the purchase of a life annuity — 
which is the same as its present worth — depends not only 
upon the rate of interest, but, also upon the probable con- 
tinuance of the life or lives on whicn the annuity is grant- 
ed. In order to brin^ data of this kind into numbers, the 
biJs of mortality in different places have been examined. 
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rora theni, tables have been constructed, which show 
frntmy pursons, upon an average, out of a ccriBin 
ibcr boni, are left alive ai ilie end of cacli year; utid 
^ these tables olliers liave been constructed, sliowing 
9zpacled continuance of human life, at every age, 
rdin^ to prOljabililies. We sliall not, however, treat 
Blbject of life annuities in iJiis work, and would refer 
, who wish to become thoroughly acquainted with 
to ths^vritings of Simpson, De Moivre, Bai- 
'f Price, and Milne. 

PROBLEM I. To find the amount of an annuity, which 
13 been forbom for a given tiiue. 

Before presenting llie rule, let us inquire what would 
oe the amount of an annuity of $ 100, forborn 4 ye<irs, 
allowing 5 per cent, compound interest ? The last year's 
payment will, obviously, be $100 witnoui interest; the 
(asi bill one will be tlie amount of fi 1 00 for I year; the 
bsl but two will be the amount of glOO for 2 years; and 
so on: and the sum of the amounts will be the answer. 
N(iw the last payment with the amounts for the several 
years, form a series of contittiuil proportionals. We, 
therefore, adopt the following — 

liVLE. Find the sum of an increasing series of con- ' 
tinnal proportionals, whose first term is the annuity, whott 
raHo is the amount of 1 dollar fur 1 year, and whose 
mtvubtT of terms is the number of years. This sum i» 
the amount. See Art. xkxiii, Problems 1st and 2nd. 

1. What is the amount of an annuity of $200, which 
lias been forborn 14 years; allowing 6 per cent, interest ? 

2. What is the amount of an annuity of $60, which has 
beeo forbom 20 years; interest being 5 per cent.? 

3. What is the amount of an annual rent of $150, fot^ 
bom 7 years; allowing interest at 5 per cent.? 

4. If an annual rent of $1054 be in arrears 4 years, 
what is the amount, allowing 10 per cent, mieresi f 

5. Suppose a person, who has a salary of $ 600 a year, 
nayable quarterly, to allow it to remain unpaid for 3 yearsi 
bow much would be due him; allowing quarterly coi«- 
pound interest at 6 per cent, per annum ? 

1-* 
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6. What is due on a pensii 
half-yearly, but forborn 3 year 
pound inleresl, al 4^ per cen 

7- What i3 due on a pensi 
quanerly, bu! forborn 2 J yea 
pound interest, at 5 per cent. 



n of $ 150 a year, payable I 
; allowing half-yearly com- ' 



1 of $ 300 a year, payalile f 
>; allowing quaiierly ci 



TROBLEM II 

which is to 

Before giving 
enl worili of an 
allowing 5 per t 
obviously, 



To find the present worth of ar 
given number of yetrs. 
the rule, let us inquire, what is ibe pres- 
annuity of ^ 100, to continue 4 years, 
;enl. interest ? The present worth is, 
1, which, at compound interest, would 
produce an amount equal to (lie amount of the annuili;. 
Now we can find the amount of any sum at compoui.d 
interest, by multiplying the sum by the amount of 1 dollar 
for a year, as many times as there ai'e years. Hence, lo 
find a sum which will produce a given amount in a given 
time, we must reverse the process, and divide by iha 
amount of 1 dollar for the time. Applying ihis principle 
to the example in question, we find by the preceding rule, 
that the amount of the annuity is $431. Then, dividing 
this amount by the amount of 1 dollar for 4 yeai-s, we find 
tlie present worth to be $354,533 + 

RULE. Find the amount of Ike nnnuilyas if it were in 
arrears for the uhole time, and divide this antount bylht 
amount of I dollar al compound interest for Ike samt 
limt; the guotieni will be ihe present worth. 

8. What is the present worth of an annuily of $500, 
to continue 10 years; interest being 6 per cent.? 

ft. What is the present worth of an annuity of $S0, to 
continue 22 years; interest being 5 per cent. ,' 

The operations in this rule being tedious, we introduce, ' 
upon tlie next page, a table, showing the present worth 
of $1 annuity, at 4, 5, 6, and 7 per cent., for every 
number of years, from 1 to 30. To find tlie present 
worth of an annuity by the use of this table, viultiply tht 
pretent worth of 1 dollar for the number of years, by tht 
annutfv- 



XXXIV. 



ANNUITIES. 



199 



Y'rs. 



I 

o 

0* 

3 
4 
5 
6 

7 

8 

9 

10 

11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



4 per cent. 



.9615 
1 .0860 
2.7750 
3.6298 
4.4518 
5.2421 
6.0020 
6.7327 
7.4353 
8.1109 

8.7605 
9.3850 
9.9856 
10.5631 
11.1184 
11.6523 
12.1656 
12.6593 
13.1339 
13.5903 

14.0291 
14.4511 
14.8568 
15.2469 
15.6220 
15.9827 
16.3295 
16.6630 
16.9337 
17.2920 



5 per cent. 



.9523 
1.S594 
2.7232 
3.5459 
4.3294 
5.0756 
5.7863 
6.4632 
7 1078 
7.7217 

8.3064 

8.3632 

9.3935 

9.8986 

10.3796 

10.8377 

11.2740 

11.6895 

12.5883 

12.4622 

12.8211 
13.1630 
13.4885 
13.7986 
14.0939 
14.3751 
14.6430 
14.8981 
15.1410 
15.3724 



6 per cent. 



.9433 
1.8333 
2.6730 
3.4651 
4.2123 
4.9173 
5.5823 
6.2097 
6.8016 
7.3600 

7.8868 

8.3838 

8.8526 

9.2949 

9.7122 

10.1058 

10.4772 

10.8276 

11.1581 

11.4699 

11.7640 
12.0415 
12.3033 
12.5503 
12.7833 
13.0031 
13.2105 
13.4061 
13.5907 
13.7648 



7 per cent. 



.9345 
1.8060 
2.6243 
3.3872 
4.1001 
4.7665 
5.3892 
5.9712 
6.5152 
7.0235 

7.4986 
7.9426 
8.3576 
8.7454 
9.1079 
9.4466 
9.7632 
10.059 
10.335 
10.594 

10.835 
11.061 
11.272 
11.469 
11.653 
11.825 
11.986 
12.137 
12.277 
12.409 



10. 

or 7 



. What is tlie present worth of an annuity of $21- 64, 
or 7 years; interest being 6 per cent..^ 

1 1 . What is the present worth of an annuity of $ 936, 
or 20 years, at 5 per cent. } 

12. What is the present worth of an annuity of $259> 
or 17 yeara, at 4 per cent. } 



■W ARITHMETIC. XXXIV.I 

13. Find the present worth o( an anuuiiy oi $795.50,1 
to coBiinue 28 years; inieresi being 7 per cent.? «■ 

14. A young man purchases a farm for $924; anfl 
agrees to pay for il in the course of 7 years, paying iM 
paitof the price at the end ofeacliyear. Alloivjng int(n4 
est to be 6 per cent-, bow much cash in advance ffSH 
pay the debt ? U 

15 Allowing inieresi to be 5 per cent., which will mm 
in my favor, to pay $ 15 a year for 10 years, or, to pay! 
( 160 in advance ? — by how much ? I 

When an annuity does not commence until a given 1 
time has elapsed, or some particular event has taken place, 
it is called a RCVERsinN. 

i>ROBLEM III. To find the present worth of an azinuilj J 
in reversion. 1 

RULE. Find, (by Problem 2nd.), the pres'.tit valut of I 
tilt annuity from the present time lilt the end of the period I 
of lis continuance: find, also, its value for the time bi- ' 
fort il is to commence: the difference of these two renlU 
Kill be the present worth. 

16. What is the present worth of an annuity of « 200, 
to be continued 7 years, but not to commence till 2 years 
hence; interest being 6 per cent.? 

17. Find the present worth of a reversion of $ 153 i 
year, to comjuence in 6 years, and to continue IS years 
interest being 4 per cent. 

!8. What is the present worth of a reversion of $7S 
a year, to commence in 5 yeai^, and to continue 24 
years; interest being 6 per cent..'' 

19. "What must be paid for the purchase of a reversion 
of S4.i0 a year, to commence in 5 years, and to continue 
13 years; interest being 5 per cent..' 

20. Find the present worth of a reversion of $942.30 
a year, to commeoce in 2 years, and to continue II 
years; inieresi being 7 percent. 

21. A father leaves to his son, a rent of $310 per 
annum, for S years, and, the revereion of tlie same rent 
lo his daughter for 14 years thereafter. What b the 
present wonb of the legacy of each, at 6 per ceat. 
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22. What is the present worth of a reversion of 8100 a 
tear, to commence in 4 years, and to continue for ever; 
interest being 6 per cent ? 

Thi& annuity continuing for ever, will, when it com- 
mences, be worth that sum of money which would yield 
9100 a year, at 6 per cent, interest. Therefore, afler 
finding the principal, whose interest is $100 per annum, 
deduct from it a compound discount for 4 years ; the re- 
mainder will be the present worth. 

23. What is the present worth of a reversion of 8824 
a year to commence in 7 years, and to continue for ever ; 
JDterest being 5 per cent. ? 

24. What is the present worth of a reversion of $530 
a year, to commence in 22 years, and to continue for ever ; 
mterest 7 per cent. ? 

25. How much must be paid, at present, for a share in 
a fund, which, after the lapse of 20 years, will yield an in- 
come of 8400 a year ; interest 6 per cent. ? 

26. How much must be paid, at present, for the title to 
an annuity of $1000, to commence in 40 >years ; interest 
being 5 per cent. ? 



\ XXXV. 

ALLIGATION. 

Alligation relates to finding the mean value of a mix* 
ture composed of lieveral ingredients of different values, 
and is considered under two heads, viz. Alligation Medial, 
and Alligation Alternate. 

ALLIGATION MEDIAL. 

We rank under the head of Alligation medial, those 
questions, in which the several ingredients and their re- 
spective values are given, and the mean value of tne 
compound is required. 

For example, a wine merchant bought several kinds of 
wine, as follows; 160 gallons at 40 cents per gallon; 75 
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gallons at 60 cents per gallon; 225 gallons al 4B cent) 
]>er gullon; 40 gallons at 85 cents jicr gallon; and mixeilj 
thptn lugcther. Il is required lo find the cost of 
of the mixture. 

Now, if we find the whole cost of the several kinds | 
of wine, and divide it by the whole number of gallons, it | 
is evident, that the quotient will be the cost of a singls 
gallon of the mislure. 

160 gallons, at 40 cents per gal., cost jj 64-00 
75 gallons, at flO cents per gal., cost § 45.00 
225 gallons, at 48 cents per gal., cost $103.00 
40 g allons, at 85 cents per gal., cost g 35.00 
500 the whole number of gallons, cost $252.00 
$252.00 -f-5O0=.5O4, or50cenis and 4 mills. 
Therefore, to 6nd the mean value of a compound, com- 
posed of several ingredienis, of different values, we giva 
the following' 

RDLB, Find the valw< of each ingredient, add thest 
values together., and divide their sum Ay the mm of the in- 
gredients. The quDlienl is the meaa value. 

1. A farmer mixed together 5 bushels of rye woitli 70 
cents a bushel, and 10 bushels of corn worth 60 cents a 
bushel, and 5 bushels of wheat worth SI. 10 a bushd 
What is a bushel of the mixture worth ? 

2. A grocer mixed together 3Slb. of tea at SO cenls i 
pound, ISJIb. al 80 cefits, 1241b. at 60 cents, 8^1b- el 
96 cents, 77Jlb. at 32 cents, atid sold the mixture at s 
profit oSM per cent- At what price per pound did he sell 
it? 

3. A goldsmith melts together 11 ounces of gold i 
carats fine, 9 ounces 21 ^ carats fine, 6 ounce.s of pore 
gold, and 2 ounces of alloy. How many carats fine ii ' 

We remark, that a carat is a 34ih part. Thus, 33 cnn\» 
fine, means JJ of pure metal. Pure gold is ff Alloy iS 
considered of no value. 

4. On 1 cerlain day.the mercury in ihe thermometer 
was gbserved Ig stand 2 hours at 60 degrees, 3 houie ajf., 
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62% 4 Lours at 64**, 3 hours at 67^, 1 hour at TS**, jind 
1 bour at 75^. liVliat was the mean temperature for that 

5. A dealer bought 24^ gallons of syrup at 34 cents a 
oDoo, and 24^ gallons at 3d cents a gallon, and mixed 
Both quantities and 14 gallons of water togetlier, and sold 
the mixture at a profit of 50 per cent. At what price per 
gallon did he sell it ^ 

6. A goldsmith melts together 3 ounces of gold 18 
carats fine, 2 ounces 21 carats fine, and 1 ounce of pure 
gold. What is the fineness of the compound ? 



ALLIGATION ALTERNATE. 

Under the head of Alligation Alternate are included 
those questions, in which the nspective rates of the dif- 
ferent mgredients are given, to compose a mixture of a 
fixed rate. It is the reverse of Alligation Medial, and 
may" be proved by it. 

if we would find what quantities of two ingredients, 
difierent in value, would be required to make a com- 
pound of a fixed value, it is evident, that, when the value 
of the required compound exceeds that of one ingredient 
just as much as it falls short of the value of the other, 
we must take equal quantities of the ingredients to make 
the compound; because there i^ just as much lost on the 
one, as is gained on the other. 

If the vadue of the compound exceeds that of one in- 
gredient twice as much as it falls short of the value of the 
other, we must take of the ingredients in the ratio of ^ to 
j, or 1 to 2. For instance, if we would mix wines, at 
4 dollars and 1 dollar a gallon, in such proportion that 
the mixture should be worth 2 dollars a gallon, we must 
take 1 gallon at 4 dollars to 2 gallons at 1 dollai*; because 
there is just as much lost on I gallon at 4 dollars, as is 
gained on 2 gallons at 1 dollar. 

If we would mix wines, at 6 dollars and 2 dollars a 
gallon, in such proportion as would make the mixture 
worth 3 dollars a gallon, we should take of the two kindf 
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in Ihe ratio ef \ to \, or 1 to 3; for, in this bsUnce, 
there i:> as much lost on 1 gallon at 6 dollars, as is gained! 
on 3 gallons at 2 dollais. 

We see by the preceding ratios, that the nearer the' 
value of [be niixinre is to ttiat of one of ihe ingredienti, 
the greater must be llie relative quantity of this ingretU- 
ent, in forming tbe compound; and the farlber the value 
of the mixture is from thai of one of the ingredients, the 
less must be the relative quantity of this ingredient ia 
making the compound. 

Hence, if we make the difference between the rate of 
each ingredient and that of the compound, the denomina- 
tor of a fraction having 1 for its numerator, these fracumii- 
express tbe ratio of the ingredients required to make iha 
compound; and, when these fractions are reduced to t 
common denominator, the numerators express the requir* 
ed ratio of tiie ingredients. 

If, for example, it be required to mix gold of 12 canO: 
fine with gold of 22 carats fine, in such proportion ihMr 
the mixture may be IS cara.a fine, we can ascertain ifatt 
proportion of each kind in tlie following manner. The 
difi'erence between 18 and 12 is 6; making 6 the d^ 
nominator of a fraction with I for its numerator, we have 
the fraction ^5 taking the difference between 18 and 22, 
we in like manner obiaio the fraction |; therefore, the 
fractions, -J and ^, express (he required proportion of 
each sort of gold. These fractions, wiien reduced to a 
common denominator, are t^ and 5^, and the numeralors 
express the required proportion of eaciisort. Therefore, 
we nmsi take 4 grains of 12 carats line, and 6 grains of 
22 carats fine; or, in that ratio. , 

If, for a second example, we would make a mixture 
18 carats fine from gold of 15 carats and 20 carats fine, 
we should, in the same manner, obtain the fractions,! 
and |, to express the required proportion of the two sora 
of gold; consequently, in this instance, we should lake 
2 grains of 15 carats fine, and 3 grains of 20 carats finfi. 

Therefore, since the fineness of the compound Is ibft, 
same in both the preceding examples, if we would make ' 
B'COmpound 18 caralB fine, from the four kinds of goM 
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mentioned in the two examples, we should take 4 grains 
of 12 carats, 6 grains of 22 carats, 2 grains of 15 carats> 
and 3 grains of 20 carats fine. 

Now, these results may be readily obtained by writing 
the rates of the given simples one under another, in reg- 
ular order, beginning either with the least or greatest, and 
alligating one of a less with one of a greater rate than that 
of the compound, and wanting the difference between 
the rate of each simple and the rate of the compound, 
against the rate of the simple with which it is alligated. 

Thus, 



IS 



12- 



20—1 



4 grains 12 carats fine 

2 " 15 " " 

3 " 20 " ** 
6 " 22 " " 

We may connect the rates of the simples dififerentijr, 
and obtain equally correct, but difiierent results. 



Thus, 



18 



12— 
15- 



20 — 
22— 



2 

4 
6 
3 



It must be observed, that the two simples linked to- 
gether, must always be one of a less, and the other of 2 
greater rate, than the rate of the compound. 

By connecting a less rate with a greater, and placing 
the differences between them and the mixture rale alter • 
nately, the gain on the one is precisely balanced by t^J^ 
loss on the other. This being true of every two, it s 
true of all the simples in the question, whatever may hi 
their number. 

It is obvious, that a question in Alligation Alter, admits 
of a great variety of answers, all agreeing with the requi- 
sition of the question; for we may variously alligate the 
, values of tlie ingredients, and thus obtain various results 
all of which will be correct; and we may add all these 
together, and the results will be correct answers. We may 
also multiply, or divide the quantities found; for, u two 
quantities of two simples make a balance of loss and gam 
in relation to the value of the compound, so must also the 
double or treble, the half or third part, or any other ratio 

of the quantities. 

18 



ABITBHCTIC 

[ ^ve the qiKsiioas in AITiffliioB AbasM 
onder fbor ca»cs. 

CAAK t. The raiiog of ibe several ingredienta b«q 
givcp, 10 make a compound of a fixed rate. 

RULF.. First — U'riUlhe ralao/lh*steeralingrtdintl 
in a column under one another. 

3(lly — Connect icilh a continued line the rait of ene 
tngredient ten llinnthe rale of the compound. Kith one tf 
mors rate* greater Ikiin the rate of the compound; oni 
tach of a greater rate than the rate of the compound tiitk 
one or taore of a less rale. 

ydly— tyrite the difference beliceen the rate of each inr 
gnditnl andtherate nf the compound, oppotite tkt nit 
^f the ingredient with which it is connected. 

4t)ily — (f only one difference stand against any rait, 
ll KiiJ be the required quantity of the ingredient of that 
«(*; AuJ, \f there be seoeral, their sum uiill be the ^uan- 
lUy requirtd. 

T. A goldsiiilili lias ^old of 17, 18, and 22 carals Ene, 
and lUo puro gold. ^Vhat proportion of f^ach sort ntut 
he Uke, to cumpose a mixture 21 carats tine? 

8. HaviiiR gold of 12, 10, 17,and aJcaratsfii 

?roporiioi) of eacli kind must I take, to make a compound 
H t'nrala fine f 
!>. A merchant lias spices at 30, 33, 67, and 66 cents 
I pound. How mticli of each sort must he take, to make 
R mixuir« worth Sfi cents a |K)und ? 

10, A wine merchant lias Canary nine at 50 cenU 
gutliiii, Sliony at 7G cents, and Claret at 175 cents per 
ItnlliMi. Iliiw much of cac.l] sort must he lake, to make 
mivmic Morlh 87 cciils e gallon? 

11. A goldiinilh wishes to mix gold of 16, 13, H, 
wid 23 carats Gnc, with pure gold, in such proporliou 
that tht! composition may be 20 cara[s fine. What quan- 
Ut)' ofcBcli must he lake ? 

lU ll is reiiuired tumixdi^brent sorts of wine, at 56, 
69, and 75 cents per gallon, with water, in such propor- 
tions that tlic mixture may be worth 60 cents a gaUoii> 
How mucH of each must be taken ? 
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13. How much com at 52 cents a bushel, rye at 56 
cents, wheat at 90 cents, and wheat at 1 dollar a bushel, 
must be mixed together, that the composition may be 
wortk 62 cents a bushel ? 

14. A silversmith wishes to mix alloy with silver of 
10, and 7 ounces fine, and pure silver, in such proportion 
that the mass may be 9 ounces fine: 12ozs. fine being 
pure. How much of each must he take ? 

CASE II. When one of the ingredients is limited to a 
certain quantity. 

RULE. Find the quantity of each ingredient^ as in 
Case 1st. in the same manner^ as though no such limitation 
were made; then as the difference against that simple j 
vthose quantity is given^ is to each of the other differences^ 
so is the given quantity of that simple to the quaiitity re* 
quired of each of the other simples. 

15. A trader has 90 pounds of tea worth 40 cents a 
pound, which be would mix with some at 50 cents, some 
at 85 cents, and some at 90 cents. How much of each of 
the other ^rts must he mix with the 90 pounds, to make 
a mixture worth 60 cents a pound ? 



First solution. 



Second solution. 



40- 



60 



30 
25 
10 
20 



50— 
85— 

90 

thus 30 : 25 = 90 
30 : 10=90 
30 : 20=90 
Ans. 751b. at 50 cents, ^ 
301b. at 85 cents, and > 
60 pounds at 90 cents. ^ 



60 



40— 
50— 

85— 
90— 



75 
30 
60 



thus 25 
25 
25 



25 
30 
20 
10 
90 



108 
72 
36 



30= 

20=90 
10=90 
^ns. 1081b. at 50 cents, 
721b. at 85 cents, and 
36 pounds at 90 cents. 

16. A farmer wishes to mix corn at 54 cents a bushel, 
rye at 61 cents a bushel, and wheat at 96 cents a bushel, 
with 3 bushels of wheat worth 1 dollar and 10 cents a 
bushel. How much of each of the other three must be 
mixed with the 3 bushels of wheat at 1 dollar and 10 cents 
a bushel, that the mixture may be worth 75 cents a 
bushel ? 
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17. How much gold of 16, 20, and 24 carals fine, and! 
how miicli alloy, must be mixed willi 10 ounces of IS | 
carals fine, Uial the composilioii may be 32 c 

18- How much silver of 6.5 ounces fine, and of lO.S j 
ounces fine, and alloy, must be mixed iviih 17.1 ounce! | 
of pure silver, that the mass may be 9.5 oz. fim 

It must be observed, tliai pure silver is 12 oi 

CASE 111. When two or more of the ingredients are I 
limited in qiianlily. 

RULE. Find, as in .Alligation Medial, what will belhl 
rate of a mixture made of the given qnanlilies of llit Un- 
tied ingredients only; then consider this as the rale of a 
limited ingredient, whose qvantily is the sum of the quart- 
tiliei of the limited ingredients, from which, and the rata- 
of the unlimited ingredients, proceed to calculate 1^ 
several quantities required, as in Case ii. 

19. I bare IS gallons of wine ai 48 cents a gaJli " 
gallons at 52 ceols, and 4 gallt 
mix the whole with two othi 
dollar and 26 cents, ihe other 
a gallon. How mucli of ihe wi 
and of that at 2 dollars and 12 
other tiiree, that tlie 



gallor 



85 ceotsj and would 
r kinds of wine, one at i 
at 2 dollars and 12 cents 
le at a dollar and 26 cents, 
;ents, must i mix with llw 
may be worth a doUai ■ 



.. at .48 come to $8.64 

6gal. at .52 " 4,16 

4 gal , at .85 " 3.40 

TheSOgal. come to $16.20, which is .54 a gallon. 

54 cents a gallon being the mean value of ihe 30 gallons, 
contained in the three kinds that are limiied, I must noW' 
inquire how much of each of the other two sorts of wina 
at 1 dollar 26 cents, and 2 dollars 12 cents, must bo 
mixed willi 30 gallons at 54 cents a gallon, to make t 
nuxture worth one dollar a gallon. 

iooL?1-| ^+'i2--- 



' 126-M 
2V2— ' 



- 46 
- - 4fi 



Now as 133 : 40 = 30 : 10 
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Therefore, I must take 10 gallons each of the two 
sorts, which are worth 1 dollar 26 cenis, acd 2 collars 12 
cents a gallon. 

20. How much eold of 14 and 16 carats fine nmssl be 
mixed with 6 ounces of 19^ and 12 ox. of 22 carats fine, 
fhat the composition inay be 20 carats fine ? 

21. A silversmith has silver of 6, 7, mad 9OTiDcesfine, 
ftrhich he wishes to mix with 9 oimces of 10 ounces fine, 
and 9 ounces of pure silver, to make a mass, that sliall 
be 8 ounces fine. How much of each of the three first 
must he take ? 

22. A lady purchases 7 yards of calico at 22 cents a 
yard, and 7 yards at 20 cents a yard, and wishes to know 
how many yards of two other kinds, one at 1 6 cents and 
the other at 17 cents a yard, she must purchase, to make 
the average price of the whole 18 cents a yard. Find 
tlie two quantities. 

CASE IV. Allien the whole compound is limited to a 
certain quantity. 

RULE. Find an mutrer, as in Case i, by alligating; 
then^ as the sum of the quantities thus founds is fo the 
given quantity^ so is the quantity of each ingredient found 
by alligating^ to the required quantity of it. 

23. A goldsmith has gold ot 15, 17, 20, and 22 carats 
fine; and would melt together of all these sorts so much« 
as to make a mass of 40 ounces 18 carats fine. How much 
of each sort is required ? 



15 

18 



17-, 



4 Or thus 15—, 2 



^ 18 "'-"h ^ 

1 1» 2o_l 3 



F|-| 



20— 

22 ' J_ 1 22 ' \_ 

10:40=4:16 10:40 = 2. 8 

10:40=2: 8 10:40 = 4:16 

10: 40=1 : 4 10: 40=3 : 12 

10 :40=3 : 12 10: 40-=l : 4 

Ms. 16 oz. of 16; 8 oz. of 17; 4oz. of 20; and l2oz- 
of 22 carats fine. 

24. Having three sorts of raisins at 9, 12, and 18 cents 

18* i 



PERMUTATIOSS. 

PcuniTATioii — ntich is also cJled rariah'w mewB 
Ae ^UieRM wars in which the orAfx or rdaiire positkn 
of anjr ghrea oonber oT dnn^ narj- be rtianged. The 
only object to be ngarded m tenBomioo, is iXc onftr u 
which Ike tUMgt art flmctd; for no two anangeinents are 
to hire all die qusuilies ia ihe same relative posiltoo. 

For exampJe, two tlung^, a, and b, are cap^le ofonlf 
two chaogej in their relaiJT'e posllioa, riz. ab, ba; ina 
ibis number of cbanges is expressed by 1X3; but three 
tilings, a, b, and c, are capable of six variations, vk. 
a li c, a c b, b a c, b c a, c a b, c b a, and litis numbef 
of permutations is expressed by 1x2X3; and four ihiDgs, 
a, b, c, and d, are capable of 24 rariaiions, viz a b c d, 
abdc, acbd, acdb, adbc, adcb; bacd, bt 
d c, h c a d, b c d a, b d a c, b d c a; c a b d, c a d b, 
chad, cbda, cdab, cdba:dabc, dacb, db 
c, d b c ft, d c a b, d c b a; and iliis number of per- 
mutations is oxprGBsed by 1X2X3X4. 

In liku mannnr, when iltere are 5 things, every four of 
iJiem, leaving out the 5ih, will have 24 variations; con- 
•equonlly by taking in the 5ili, there will be 5 times 24 
viriaiiuna 

I'ROULEM I. To find the number of jiermulatioos that 
can be made of any given number of things, all different ] 
from each oiber. 

RUI-E, Atvltiply tk» ttrms of the natural itriti q 
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numbers J from 1 up to Ike given number of thingt^ con- 
tinually together,, and Uu product will be Ike antfieer. 

1- How JDnny changes can be made in the order of 
the six letters, a b c d e f ? 

2. How many changes may be rung on seven bells ? 

3. Five gentlemen agreed to board together, as loi.^ 
as they could seal themselves every day in a difTercnf 
position at the dinner table. How long did they board 
togetlier ? 

4. How many changes may be made in the order of 
the words in the following verse ? Proci tot tilii sunt, 
virgo, quot sidera coelo. 

5. How many different sums of dollars can be expres- 
sed by the nine digits, without using any one of iliem more 
than once in the same sum ? 

6. How many different arrangements nay be made in 
seating a class of 20 scholars ? 

7. A gentleman, who had a wife and eight daughters, 
one day said to his wife, that be intended to arrange the 
family in a different order every day at the dinner table, 
and that he would never give one of his daughters in 
marriage, tiU he had completed all the different arrange- 
ments of which the family was capable. How many years 
from that day must elapse, before either of his daughters 
can be married ? 

When several of the things are of one sort, and several 
of another, &c. the change? that can be made upon the 
whole is not so great, as when all the things are different. 
For instance, we have seen that the letters a b c admit 
of six variations; but, if two of the qutintities be alike, as 
a a b, the six variations are reduced to three, a a b, baa. 

aba, which may be expressed by f^ ^- . We have also 

seen that the letters abed admit of 24 variations; but 
if we have a a b b, the 24 variations are reduced to six» 
viz. aabb, abba, aba b, bbaa, baab, baba, 
and this number of variations may be expressed W 
[jj^~^- Hence, we have, as follows,— 
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PROBI^H 11. To Rnd ihe number of changes iliat maj 
be inade in ibe arrangement of a given number of llungb 
witfreof ibere are several things of one sorl, several ft' 
anulber, &<-. 

Rl'LE. Take the natural itriei of ntimbers from 1 i 
to tke givtn number of tkings, as if Ihty were all dije 
enl, and find the product of the terms. 

Then take ihe natural series from I tip to the numlx 
of similar things of une sort, and the same series up 
the number of similar things of a second sorl, ^c^^ a» 
divide the first product by the joint product of all iUH 
teries, and the quotient witi be Ihe ansieer. 

8. Find bow many cbanges can be made in the order 
of the letters a a a b b c. 

If the letters in this question were all different, iliej' 
would admit of I X2x3X4X5x6^720 v»iations; but 
since a is found 3 lim>.'s, we must divide that nunibi 
variations by 1x2X3; and, since b occurs twice, we 
again divide by 1X2; therefore the number of varia 
will be '^xsiwr^'^eO- 

9. How many changes con be made in the order of' 
tlip letters aaabbbbccdee? 

10. How many variations may lake place in the 
ces!:ion of the following musical notes, fa, fa, fa, sol, sot^ 
la, mi, fa? 

11. How many ivhole numbers can you make out o( 
the number 122005.5035, using all ibe figures each time" 

12. How maiiv varialions can be niade in the ordf 
of ihe figures in the number 972982792S9 ? 

PROBLEM III. Any number of different things being T 
given, to find how many changes can be made out of ibem, 
by taking a given number of the things at a lime. 

RULF- Take a series of numbers commencing mthO 
given numljer of things and decreasing by 1, till t' 
namber uf terms is equal to the number of things to 
taken at a time, and the product of all the terms of ti 
teries uill he the answer. 

To illiisiraie the rule, wo will take the four L-._ 
abed, and find die number of variations that can 1 
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made upon them, by taking two at a time. In the first 

phce, we will write the letter a on the left hand oi' each 

of the other letters, and the variations will be three, viz. 

lb, a c, a d; we will do the same with each of the other 

letters, thus, b a, b c, b d; c a, c b, c d; d a, d b, d c. 

Mow we have all the changes that can be made upon the 

four letters, taking two at a time, and they are 4X3 = 12. 

We will also find, in the same manner, how many 

changes can be made on the same four letters, by taking 

three at a time; writing a on the left, thus, a b c, a b d; 

a c b, a c d; a d b, a d c, we have 3X2 = 6 variations. 

Now, since each of the Jetters is to be written in the same 

manner on the left, we shall have four such classes of 

variations, and the whole number will be 4X3X2=24 

variations. 

13. How many changes can be made upon the letters 
a b c d e f, by taking three at a time ? 

14. How many different whole numbers can be ex- 
pressed by the nine digits, by using two at a time ? 

15. How many different whole numbers can be ex- 
pressed by the nine diq;its, by using four at a time ? 

16. How many different numbers can you express 
with the nine digits and a cipher, by using five at a time } 
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COMBINATIONS. 

Combination consists in taking a less number of things 
out of a greater without any regard to the order in which 
diey stand. This is sometimes called Election or Choice. 

No two combinations can have the same quantities; for 
iDstance, the quantities, a and 6, admit of only one com- 
bination, because a b and b a are composed of the same 
quantities; but, if a third quantity c be added, we can 
make three combinations of two quantities out of thein» 
because the third quantity c may be added to each of the 
two former, thus, a b, a c, b c; this number of conibi**** 
lions may be expressed by j^. If we add a fourth I^^** 
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d, ire €aD nuke six comlMnaiions of iiro letters oul of iti 
loiir, since the new quaoiiir d, mi<y be combirieil mtlf' 
eadi of fheforraer ones; thus, a b, a c, b c, a il, bd^ 
c d; and ihis number of corabinations may be ex 

ir we would make a combinalioo of four, it is ev'iie 
only one such combinalion can be ipade out of 
letters abed: but if a fiftii letter, e, be added, we can' 
make five siicb combinations; thus, abed, a b c e, 
alied, aecd, bcde; and this number of cotnbio^ 
tions may be expressed by ,- ^s - ;, -3 ^ -i- 

PROBLF.M I. To find (he number of combinations from 
any given number of tbings, all different from each otber, 
taiiiiig a given number at a time. 

RULE. Tote a series of numbers, Ike first termnftthiek 
ia equal to the nnmher of tfiings out of lekich the cambi- 
naliont are to be made, and decreasing by 1 , till the num- 
ber of terms is equal to the number oj thing* to be laktii 
lU a time, and find the product of all the terms. 

Then lake the natural series I, 2, 3, ^c. up to lit 
number of things to be taken at a lime, and find the pro- 
duel of all the terms of this series. 

Divide the former product by the latter, and the qwf 
dent will be the answer. 

I. How many combinations of 3 letters can be mada 
out of the 6 letters a b c d e f .' 

3. How many different yoke of oxen may be selecied 
from iwtilve oxen .■' j 

3. How many diflerent span of horses can besclecteil 
from eighteen horses ? m 

4. A drover agreed with a farmer for a dozen ahsqi 
to be selected out of a flock uf two dozen; hut while H 
was making the selection, the farmer told him, he mieW 
take the whole flock, if lie would give him a cent ft* 
every different dozen that could he selected from it. To' 
this the drover readily agreed. How many dollars di4i 
the « hole flock come lo, ai that rate .' 

&■ A general, who had oflca been successful invar,' 
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Tvas asked by his king, what reward he should confer upon 
him for his services. The general only desired a farthing 
for every file, of 1 men in a file, which he could make 
with a body of 100 men. How much did tlie general's 
modest request amount to ? 

PROBLEM n. To find the various combinations of a 
given number of things, whicn may be made out of an 
equal number of sets of different things, one from each 
set. 

RULE. J[Iultiply the number of things in the several 
sets continually together, and the product will be the 
answer, 

A combination of this kind is called the composition 
of quantities. The rule may be illustrated thus. If there 
are only two sets, and we combine every quantity of one 
set with every quantity of the other set, we shall make 
all the compositions of two things in these two sets ; and 
the number of compositions is evidently the product of 
the number of things in one set by the number of things 
in the other set. Again, if there are three sets, then the 
compositions of two in any two of the sets, being com- 
bined with every quantity of the third set, will make all 
the compositions of three in the three sets. That is, the 
compositions of two in any two of the sets, being multi- 
plied by tlie number of things in the third set, will give 
all the compositions of three in the three sets; and this 
result is the joint product of all the numbers in the three 
sets. 

6. Suppose there are four companies, m each of which 
there are 9 men; in how many ways can 4 men be chosen, 
tHit^iput of each company ? 
.4|^- -Suppose there are five parties, at one of which 
thJBtra^nre 6 young ladies, at another 8, at a third 5, at a 
ibtirth 7, at a fifth 10. How many choices are there, in 
selecting 5 young ladies, one from each party .-^ 

8. How many changes are there in throwing four 
dice, each die having six sides ? 

9. A certain farmer has 6 barns, in one of which he 
has 15 cows, in another 11, in another 5, in another 9, 
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and in another 7. How many di/Terent selections may 
be Tiade, in choosing 5 cows, one from each bam ? 

1 0. H(jw many variations can be made in selecting a 
flock of a dozen sheep from 12 folds, one from every 
fold, in each of which there are 10 sheep? 

11. In a certain school there are seven classes, the 
frst containing 12 boys, the second 7, the third 9, the 
fourth 10, the fil\h 1 1, the sixth 8, and the seventh 13. 
How many variations can be made in selecting 7 boys, 
one from each class ? 



XXXVHI. 
EXCHANGE. 

Scholars, who are to prosecute a course of classical stndies, and thoM» 
who arc not expected to engage in any extensive nu^rcantile business, may 
omit the exercises ia tliis article. 

Exchange is the act of paying or receiving the money 
of one country for its equivalent in the money of another 
country, by means of Bills of Exchange. This Qperation, 
therefore, comprehends both the reduction of moneys 
and the negotiation of bills; it determines the comparative 
value of the currencies of diflerent nations, and shows how 
foreign debts are discharged, and remittances made from 
one country to another, without the risk, trouble, or. 
expense of transporting specie or bullion. 

A Bill of Exchange is a written order for the payment 
of a certain sum of money, at an appointed time. It is 
a mercantile contract, in which four persons are mostly 
concerned, as follows. 

First — The Drawer^ who receives the value, and balso 
called the maker and seller of the Bill. 

Second — The debtor in a distant place, upon whom the 
Bill is drawn, and who is called the Drawee, He also is 
called the Acceptor^ after he accepts the Bill, which is an 
engagement to pay it when due. 

Third — The person who gives the value for the Bill, 
who is called the Buyer , Taker and Remitter. 
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Fourth — The person to whom the bill is ordered to be 
paid) WJio is caUed the Payee ^ and who may, by endorse- 
ment, pass it to any other person. 

Many mercantile payments are made in Bills of Ex- 
change, which pass from hand to hand, until due, like 
any other circulating medium; and the person who at any 
time has a Bill in his possession, is caUed the holder. 

To transfer a Bill payable to order, the payee should 
express his order of paying to another person, which is 
always done by an endorsement on the back of the Bill. 

An endorsement may be blank or special. A blank 
endorsement consists only of the endorser's name, and 
the Bill then becomes transferable by simple delivery 
A special endorsement orders the money to be paid to t 
particular person, who is called the endorsee^ who mu9» 
ako endorse the Bill, if he negotiates it. A blank en- 
dorsement may always be filled up with any person's 
name, so as to make it special. Any person may endorse 
a Bil^ and eyery endorser, as well as the acceptor, is » 
security for the Bill, and may be sued for payment. 

In reckoning when a Bill, payable after daie^ becomes 
due, the day on which it is dated, is not included. When 
the time is expressed in months, calendar months are un- 
derstood; and when a month is longer than the succeed- 
ing, It is a rule not to go, in the computation, into a third 
month. Thus, if a Bill be dated the 28th, 29th, 30th, 
or 31st, of January, and payable one month after date, 
the term equally expires on the last day of February. 

An endorsement may take place at any time after the 
Bill is issued, even after the day of payment is elapsed. 

When the holder of a Bill dies, his executors may en- 
dorse h; but, by so doing, they become answerable to 
dMfrrjendorsee personally, and not as executors. 

A B31 payable to bearer is transferred by simple deliT- 
eiy, without any endorsement. 

BiDs should be presented for acceptance, as well as 
for pajrment, during the usual hours of business. 

The common way of accepting a Bill is for the drawee 
to write his name at the bottom or across the body of 
it, with the word, accepted. 

19 
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Whea acceptance or paymeot faas-^ieeo reFused, ihs f 
Bolder oT ihe BUI sbould give regul 
nobce lo all the partie'i, lo nhom he intends to resort tw | 
ftLjmeot; for if he do not, ihey will DOt be liable (o pa; 

Whh respect to the manner, in which notices of Mar- I 
acceptance or noo-paymenc are to be given, a differrae* I 
exkts between Inland and Foreigo Bills. 

Id the case of Foreign Bills, a Protest is mdisperai- \ 
Nj- necessary; thus, a Public Notary appears with ibe 
BUI, and demands either acceptance or payment (as 
erase may be;) and on being refused, lie draws up ai 
jlnimeni, called a Protest, expressing that acceptance or 
p^ment (as the case may be) has been demanded and^ 
rehised, and tkit the holder of tlie BUI intends to recover 
any damages which he may sustain in consequence. Ttis 
instnuneoi is admitted, in foreign countries, as a li 
proof of the fact. 

The Protest on a Foreign Bill should be sent as sooa 
as possible, lo the drawer or negotiator; and if it be foir 
non-paymeni, the Bill must be sent with ibe Protest. 

A Protest is aoi absolutely necessary to entitle tbS' 
kolder to recover the amount of an Inland Bill from lbs 
draietr or endorser: it is sufficient if be give notice, bjr 
letlor or otherwise, that acceptance or payment (as the 
case may be) has been refused, and that be does not 
mean to give credit to the drawee. 

If tlie person, who is to accept, has absconded, or 
cannot be found at tbc place mendoned in ibe BUI, Pro- 
test is lo be made, and notice given, in tlie same manner 
aa if acceptance bad been refused. 

It is customary, as a precaution against accident c 
miscarriage, lo draw three copies of a Foreign Bill, and KKi 
aend lliem by different conveyances. They are denomi- 
nated the Firel, Second, and Third of Exchange; and 
when any one of ihem is paid, tlie rest become void. 

When acceptance is refused, and the Bill is returned 
by Protest, an action may be commenced immediately 
against llie Drawer, though the regular lime of payment 
be not arrived. His debt, in such case, is considere4 
KS contracted the moment Uie Bill is drawn. 
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FORM OF A BILL OF EXCHANGE. 



JVfiw York^ J^oP. 4, 1834. 
Exchange /or £3000 sterling. 

^t thirty days sight of this ^ my first of Exchange^ 
{stcond and third of the same tenor and date not paid)j 
pay to Robert .AT. Foster ^ or order^ Three Thousand 
Pounds Sterlings with or without further advice from me. 

Edwin D. Harper. 
Messrs, Knox and Farnham, 
Merchants^ London. 

Inland Exchange relates only to remitting Bills from 
one commercial jplace to another in the same country; by 
which means d^bts are discharged more conveniently than 
by c^h remittances. 

Suppose, for example, A of New Orleans is creditor 
to B of Boston 1000 dollars, and C of New Orleans is 
debtor to D of Boston 1000 dollars; both these debts 
may be discharged by means of one Bill. Thus, A draws 
for this sum on B, and sells his Bill to C, who remits it 
to D, and the latter receives the amount, when due, from 
B. Thus, by a transfer of claims, the New Orleans 
debtor pays me New Orleans creditor, and the Boston 
debtor the Boston creditor, and no money is sent from 
one place to the other. This business is usually con- 
ducted through the medium of Banks, which are in the 
habit of buying both foreign and inland Bills of exchange, 
and transmitting them to the places on which they are 
drawn for acceptance. 

Inland Bills of Exchange are sometimes called Drafts; 
and the following short form of the instrument is adopted. 

4. 
$560^ "^ Boston^ Dee. 8, 1834. 

Three mo^Uhs after date^ pay to the order of 
Charles S. Hooper^ Five hundred dollars 50 centSy valitM 
received^ and charge the same to account of 

Hanndm & LORINQ 

ZV^Stephen Frothingham, 
Merchantj Norfolk. 
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Some explanation o( mercantile language used in teW 
tion to Bills of Exchange seems necessary, thai tht 
learner may have a clear idea of the questions, which w31 
be given for practice. 

When a merchant in llie United Slates draws dd hn 
banker in London, his draft is styled " Biil on London" 
or " Uniied Slates on London;" and if he sells his Bill 
at more than a dollar for 54d. sterling, the exchange is 
said to ':s above par; and if he sells ai less than a doUu 
for 54 d. sterling, below par: if a merchant in London 
draws on his banker in the United States, liia draft is 
styled "London on Uniied States;" and if he sells his 
Bill at more than 54 d. sterling for the dollar, the exchange 
IB said to be above par; and if he sells at less than 54d, 
sterhng for the dollar, below par. 

If the merchant in London draws on his banker in Paris, 
it is " London on Paris," or " London on France." If 
the merchant in Charleston, S. C. draivs on his banker in 
Hew Vork, it is "Charleston on New York." &c. 



^ GREAT BRITAIN. 

' In Great Britain, accounts are kept in pounds, shillings, 
pence, and farthings, Sterling. 

The par value of the United Stales dollar is 4s. 6d. 
sterling; therefore, thu dollar is equal lo -jfj of a pound 
sterling. Hence, any sum of sterling money, (the shil- 
lings and pence, if any, being expressed in a decimal,) 
may be reduced to Federal money, by muhiplying hy 40 
and dividing by 9: and, any sum in Federal money may 
be reduced to sterling money, by muhiplying by 9 and 
dividing by 40. Or, if sterling money be increased by 
^ of itself, the sum expresses the same value in the old 
currency of New England: and, conversely, if the old 
currency of New England, be decreased by ^ of itself, 
the result is the expression in sterling money. 

1. United States on London. Reduce £784 145. 
lO^d. sterhng to Federal money, at par. 

2. London on United Stales. Reduce 34S7 dollan 
75 cents to sterling, at par. 
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3. United States on London. Reducu .62006 lis. 
sterling to Federal money; exchange at 4 per cent, below 
par. 

4. London on United States. Reduce 4287 dollars 
§0 cents to sterling; exchange at 4 per cent, above par. 

5. London on United States. Reduce 3646 dollars 
60 cents to sterling; exchange at 2 per cent, below par. 

6. United States on London: Reduce £4109 lis. 
lOd. sterling to United States currency; exchange at 7 
per cent, above par. 

7. United States on London. Reduce £5129 158. 
6d. sterling to Federal money; exchange at 5 per cent, 
above par. 

Tlie law assimilating the ciurency of Ireland to that of 
England, took effect in January 1S26. All invoices, 
contracts, &c. are considered there, in law, British cur- 
rency, unless otherwise expressed. 

8. United States on Dublin (Ireland). Reduce £ 1834 
2s. 10 ^d. sterling to Federal money; exchange at 4 per 
cent, above par. 

FRANCE. 

Accounts were kept in France previous to 1795, ac- 
cording to the old system, in livres, sous, and deniers. 
12 deniers = 1 sol or sou; 
20 sous = 1 livre; 
6 livres = 1 ecu or crown, silver. 
By the new system, accounts are kept in francs^ 
decimes, and centimes. 

10 centimes =1 decime. 
10 decimes = 1 franc. 
The value of the franc is 18f cents in Federal money. 
80 francs =81 livres. 

9. United States on France. Reduce 7232 francs 38 
centimes to Federal money; exchange at 1 dollar for 5 
francs 30 centimes. 

10. France on United States. Reduce 4093 dollars 
80 cents to money of France; exchange at 6 francs 30 
centimes for the dollar. 

19* 
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11. France OD United Stales. Reduce 1834 doUm 

66 cents to French currency; excliange al 5 francs 48 
cenlimcs fur a dollar. 

12. United States on France. Reduce 20828 franci 

67 centimes to Federal money; exchange at 1 dollar fat 
S francs '38 centimes. 

13. United Slates on France. Reduce 12893 fruits 
27 centimes to Federal money; exchange at 1 dollar fof 
5 francs 33 centimes. 

HAMBURGH. 

Accounts are kept here in viarks, schillings or n>l»i 
wd pftnings, Lvbs. 

12 pfenings =1 sol or schilling, Lubs; 
Ifi sctiillings^=l mark, Lubs; 
3 marks = 1 reichsthaler or rix dollar specie. 

Accounts are also kepi, particularly in eschanges^in 
pounds, tfiiUingt, and pence, Flemish,. 
12 pence or grotes=^ 1 shilling. 
20 shillings =1 pound, Flemish. 

The word Lubs originally meant money of Lubeck, 
which is the same with that of Hamburgh, and the terra 
is intended to distinguish this money from the Flemish 
denominations, and also from the money of Denmark and 
other neighboring places. 

The mark Lubs is worth 2j shilluigs Flemish, or 33 
grotes; consequently the sol Lubs is 2 groies Flemish, 
and the shilling Flemish 6 schilluigs Lubs. 

Banco or bank money, in which exchanges are reckon- 
ed, and currency, are ihe two principal kinds of money. 

Banco consists of the sums of money deposited by 
merchants and others in the bank, and mscribed in its 
books; which sums are not commonly drawn out, but are 
transferred from one person to anodier in payment of s 
debt or contract. 

Current money, or currency, consists of the commoo 
coins of the city, in which expenses are mostly paid. 

The bank money is more valuable than currency, and 
bears a premium varying from 13 to 25 per cent. Tbi) 
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premium is called the agio. For instance, when the agio 
IS 20 per cent. 100 marks banco aie valued at 120 marks 
currency. 

The mark banco is valued in the United States at 33^ 
cents. 

14. United States on Hamburgh. Reduce 1148 marks, 
5 schillings, 4 pfenirgs banco to Federal money; exchange 
at 33 cents per mark banco. 

15. Hamburgh on United States. Reduce 1245 dol- 
lars 75 cents to money of Hamburgh; exchange at 3 
marks banco per dollar. 

16. United States on Hamburgh. Reduce 6 1 94 marks 
12 schillings banco to Federal money; exchange at 34 cents 
per mark banco. 

17. United States on Hamburgh. Reduce 8246 marks 
8 schillings banco to Federal money; exchange at 35 cents 
per mark banco. 

18. Hamburgh on United States. Reduce 757 dollars 
90 cents to money of Hamburgh; exchange at 1 mark 
banco for 33 cents. 

AMSTERDAM AND ANTWERP. 

. In these places accounts were formerly kept in Jlarin$j 
ithersj and penninga; or in poii$idsy ahillings^ Bnd pence f 
Flemiih. 

16 pennings= 1 stiver, 
20 stivers = 1 florin or guilder. 
In Flemish, 1 2 grotes or peace, or 6 stivers = 1 shilling, 
20 shillings, or 6 florins = 1 poimd; 

2^ florins, or 50 stivers = 1 rix dollar 

By the new system, adopted in 1815, accounts are 
kept throughout iie kingdom of the Netherlands in florins 
or guilders, and cents. 

100 cents =1 florin or guilder. 
The par value of the florin, in Federal currency, is 40 
cents. 

19. United State on Amsterdam. Reduce 13790 
florins 15 stivers to I ederal money; exchange at 36 cents 
per florin. 




&i ARITailETlC. 

20. Unied Swes on Aniweqi. Reduce 62S1 flnri 
Sa ccMs U> Fedenl taoaeji exchange at 40 t 

31. Ainstenlam oo United Soiles. Reduce 2 
Ivs 33\ cenis lo Duich atouey; exchange at 3C i 
dorin. 

32. Antwerp on United States. Reduce 3436 dollara 
72 cents to D'jtcli moue;; exchange at 3S ceols per 
OoHn. j 

23. Uahed Slates on Antwerp. Reduce 7294 flotkia 
SO cents to Federal moD«y; exchange at 43 cenis pel J 

24. United States on Amsterdam. Reduce 1014{li 
florins to Federal money; exchange at 41 cents per floria. T 

PORTCGAL. 

In Portiigal, accounts are kepi in milrees and rees; and 
also in oU ertuados. 

1000 rees^l milree, 

400 rees=^ I old crusado or crusado of exchange 

4S0 rees = l new crusado. 

There are ihree sorts of money used in Portugal; viz 

efiective money, i. c. specie; psjier money, which is aia 

discount; and legal money, consisting of half specie and 

lialf paper. 

Tiie value of the mihee in Federal money Is 1 dollar 
24 cents. 

25. United Stales on Lisbon. Reduce 964 milreei 
475 rees to Federal money; exchange at 1 dollar 24 cents ' 
per milree. 

26. Lisbon on Uniied Siales. Reduce 1274 dollan 
6$ cents lo money of Portugal; exchange at 1 dollar 35 

27. Uniied Stales on Poriugal, Reduce I24S milrees 
645 rees lo Federal money; exchange at 1 dollar 26 cento 
per milree. 

28. United Stales on Portugal. Reduce 1846 milrees 
600 rees lo Federal money; exchange at I dollar 23 cenli 
per miliee 
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The exchanges of Brazil, in South America, are similar 
to those of Portugal; there is, however, a diderence in 
the value of their moneys; that of Portugal is half specie 
and half paper, called legal money, and that of Bra^ b 
eflfective. 



SPAIN. 

The most general mode of keeping accounts in Spain 
is in rtaU^ of 34 maravedis; but there are nine different 
TtaU^ each divided into 34 maravedis, hut differing in 
value. Four of these rtaU are of general application, 
and five of local use. 

The four principal moneys of Spain are the rtal vellouj 
the real of old plate^ the real of new plate^ and the real 
of Mexican plate; and in order to obtain a distinct view 
of thera, it may be proper to make the real vellon the 
basis of all the rest. 

The real vellon is the twentieth part of the hard dollar, 
(peso duro) , universaUy known by the name of the Span- 
ish dollar, which is the same in value with the dollar of 
the United States. 

Tiie division of the real vellon is into quartoa^ ochavos^ 
and maravedis. 

2 maravedis = I ochavo, 
2 ochavos =1 quarto, 
8 quartos, or 34 maravedis =1 real vellon; 
but maravedis are commonly used to express any fraction 
of a real: thus, we say 1 real 33 maravedis. 

The real of old plate is better than the real vellon, in 
the proportion of 32 to 17. Thus 17 maravedis of old 
plate are equal to 32 maravedis vellon; the quartos and 
ochavos are in the same proportion. The real of old 
plate is not a coin; it is the most general money of ex 
change. 8 of these reals make the piastre^ which is also 
called the dollar of exchange. 10| of these reals are 
equal to the hard dollar. When plate only is mentioned, 
old plate is understood. 

The real of new plate is double the real vellon; there- 
fore 34 maravedis of new plate are equal to 68 of vellon; 
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quartos and ocliavos in prnpotUou. Tliis real U a em, 
but not a money of account in any general way; it is lbs 
leuth part of ihe liard dollar, and is esiimaied b iba 
United Slates ai 10 cents, and the real vellon at 5 ceais. 

The real of Mexican plate is divided into hahet ani 
quarUri, called medio and quartillo. Il is the eighth pail 
of ihe hard dollar, and is llie chief money of account ia 
Spanish America, trhcre it Is divided into sixteenths. 

The duubloon dt pluta, or doubloon of exckange is four 
limes the vahie of the piastre, or dollar of exchange. 

The ducado de ptala, or ducal of exchange is vonh 
1 1 reals I niaraf edi old plate, or 20 reals 25 \^ maravedia 
rellon. 

29. United States on Spain. Reduce 3148 dollars 
(of escliange) 6 reals 32 maravedis [Oate to Federal 
money, exchange at 67 cents per piastre ? 

30. Spain on United States. Reduce 1S21 doUm 
60 cents to Spanish money; exchange at 68 cents pef 
dollar of exchange. 

31. United Slates on Spain. Reduce 1286 dollars 
(of exchange) 7 reals 17 maravedis pipte to Federal moueyj 
exchange at 64 cents per dollar of exchange. 

32. United Slates on Spain. Reduce 2136 doubloons 
of exchange to Federal money; exchange at 68 cents per 
dollar (of exchange). 

33. United Slates on Buenoe Ayres. Reduce 46S0 
rials of Mexican plate to Federal money; exchange at 12 
cents per rial. 

SWEDEN. 

In Sweden, accounts are kept in rix dollars specie, 
skiUings, and rundstycken or ore. 

12 rundstycken or ore=l skiiling; 
48 skillings = 1 rix dollar specie. 

The Swedish dollar agrees in value with the dollar of 
the United Slates. 

34. United Stales on Sweden. Reduce 3965 rix dol- 
lars 24 skillings to Federal money; exchange at 1 dollar 
3 cents per rix dollar. 
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35. Sweden on the United States. Reduce 1344 
dollars 87 cents Federal money to Swedish money; ex- 
change at 1 rix dollar for 1 dollar 2 cents. 

36. United States on Sweden. Reduce 2481 rix 
dollars 36 skillings to Federal money; exchange at 1 dollar 
per rix dollar. 

37. Sweden on the United States. Reduce 819 dol- 
lars 87^ cents Federal money to Swedish currency; ex- 
change at 1 rix dollar per dollar. 

38. United States on Sweden. Reduce 1234 rix 
dollars 12^ skillings to Federal money; exchange at 98 
cents per rix dollar. 

39. United States on Sweden. Reduce 1126 rix 
dollars 42 skillmgs to Federal money; exchange at 1 dol- 
lar 3 cents per rix dollar. 

RUSSIA. 

In Russia accounts are kept in roubles and copecks. 
The rouble is also divided into 10 grieven. 
10 copecks =1 grieve or grievener, 
10 grieven or 100 copecks, = 1 rouble. 
The silver rouble b estimated in the United States at 
75 cents; but the commercial business of Russia is car- 
ried on, in a paper currency much inferior to that of 
specie. The variable agio of the paper, substituted for 
the silver rouble, makes exchanges with Russia extreme- 
ly fluctuating, as the paper rouble improves or declines 
in value. 

40. United States on Russia. Reduce 4182 roubles 
64 copecks to Federal money; exchange at 25 cents per 
rouble. 

41. Russia on the United States. Reduce 2614 dol^ 
lars 15 cents to Russian money; exchange at 1 rouble for 
25 cents. 

42. United States on Russia. Reduce 5416 roubles 
60 copecks to Federal money; exchange at 28 cents per 
rouble. 

43. Russia on United States. Reduce $3148.56 to 
Russian currency; exchange at 1 rouble for 30 cents- 
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\. United Stales on Russia. Reduce S672 roiililes \ 
'"pecks to Federal money; excliange al 32 cen 



PRUSSIA. 

In Prussia accounts are generally kept io thalen or 
rix dollars, good gmselien, and pfenings. 

12 pfeniiigs ^1 good grosehen, 

24 good grosehen=^ 1 ri\ dollar. 

The Prussian rix dollar is in value § of the dollar o[ 
the United Slates. 

45. United Slates on Prussia. Reduce 4162 rii dol- 
lars IS good grosehen to Federal money; excfaangeal 66 
cents per rix dollar. 

4C. Prussia on United Slates. Reduce 314S dollars 
32 cents to Prussian money; exchange at 1 rix dollar foi 
64 cenls. 

47. Untied Slates on Prussia. Reduce 1428 rix dol- 
lars 14 good grosehen to Federal money; exchange at67 
cenls per rix dollar. 

48. Prussia on United States. Reduce 2136 dollars 
Federal money lo Prussian money; exchange at 1 rix dol 
lar for 48 cents. 



DENMARK. 

lo 1813 a new monetary syslem was establislied il 
Denmark, in which system tlie rigsbank dollar is the 
money unit. Tiie denominations of money are the sanw 
as. in the old, or Hamburgh system, but of only half tht' 
value. 

12 pfenings = 1 skilling, 
16 skillings ^^ I mark, 
6 marks = 1 rigsbank dollar. 
The Danish rigsbank dollar is equal to 50 cents in ths 
United States. 

49. United Slates on Denmark. Reduce 3214 ri^- 
bank dollars 4 marks 3 skillings lo Federal money; ex- 
change at 50 cenla per rigsbank dollar. 
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50. Denmark on the United States. Reduce 2082 
dollars 3d cents Federal money to Danish money; ex- 
change at 2 rigsbank dollars per dollar. 

51. United States on Denmark. Reduce 1968 rigs- 
bank dollars 5 marks 12 skillings to Federal money; 
exchange at 48 cents per rigsbank dollar. 

52. Denmark on United States. Reduce 3007 dollars 
Federal money to Danish money; exchange at 2 rigsbaak 
dollars 2 skillings per dollar. 

NAPLES. 

In Naples accounts are kept in ducati, carlini, and 
grani. The ducat is the money unit, and is divided into 
10 carlins, each of 10 grains, and, by the public banks, 
into 5 tarins of 20 grains each, making ^he ducat always 
100 grains. 

10 grani = 1 carlino, 
10 carlini =1 due ato. 
The value of the silver ducat, in Federal money, is 80 
cents. 

53. United States on Naples. Reduce 4022 ducati 8 
carlini to Federal money; exchange at 80 cents per ducat. 

54. Naples on United States. Reduce 1835 dollars 
73 cents Federal money to Neapolitan money; exchange 
at 1 ducato for 78 cents. 

55. United States on Naples. Reduce 3508 ducats 
5 carlini to Federal money; at 82 cents per ducat. 

56. Naples on the United States. Reduce 1817 dol- 
lars 54 cents Federal money to Neapolitan money; ex- 
change at 1 ducat for 76 cents. 

SICILY. 

In Sicfly accounts are kept in oncie, tan, and grjiu 

20 grani = 1 taro, 
30 tari = 1 oncia. 
Accoiints are also kept in scudi, tari, and grain. 
12 tari =1 scudo, or Sicilian crown, 
5 scudi =2 oncie. 

20 
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It must be observed, tbat ihc den oniinal ions of SicHinii 
monejf bavc but half the vdue of die same denominuioni 
in Napli'5. The Sicilimi oncia, for instance, passes in 
Naples for only 15 lari, ibe Sicilian scudo for 6 lari, imd 
other denominutions in the same proportion- 

The scudo is equal to 96 cents, and the oncia to $2.40 
Federal money. 

-57. United Stales on Sicily. Reduce 1214 oncie 
tari 10 grani to Federal money; exchange at 8 cents per 
laro. 

58. Sicily on United Slates. Reduce 1457 dollars 
62 cents Federal money to Sicilian money; exchange at 
1 taro for 8 cents. 

69. United States on Sicily. Reduce 3010 si 
tari 15 grani to Federal money; exchange at 96 cents per 
scudo. 

60. Sicily on United States. Reduce 933 dollars 44 
cents to Sicilian money; enchange at 1 scudo for 95 
cents. 

LEGHORN. 

In Leghorn accounts are kept in pezze, soldi, and 
denari di pezza. 

12 denari di pezza =^1 soldo, 
20 soldi di pezza = 1 pezza of 3 reals. 
L The value of the pezza is 90 cents, Federal money. 
"■. United Stales on Leghorn. Reduce 2146 pezze 
_ Idi 8 denari to Federalmoney; exchange at 92 cents 

per pezza of 8 reals. 

62. Leghorn on United States. Reduce 1620 dollar« 
45 cents to money of Leghorn; exchange at I pezza of 
8 reals for 90 cents. 

63- United States on Leghorn. Reduce 3293 pezze 
13 soldi 4 denari to Federalmoney; exchange at 93 cents 
per pezza of 6 reals. 

G4. Leghorn on United States, Reduce 1214 dollan 
68 cents to money of Leghorn; exchange at 1 pezzB of 
8 reals for 91 cents 
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GENOA. 



In Genoa accounts are kept in fire, soldi, aod 
di Jira; or in pezze, soldi, and deoari di pezsa; aB in 
money fuori banco, or currrait mooey. 

12 denari = 1 soldo, 
20 soldi =tfira; 
12 denan = l soldo, 
20 soldi = 1 pezza; 
The value of the pezza is to tkatof the lira as 4 to 23; 
that is, 4 pezze=23 lire; therefore 4 soldi di pezza = 
23 soldi di lira; 4 denari di pezza =23 denari di lira. 

The par value of the lira is 15^ cents, that of the pezza 
89 cents, U. S. 

65. United States on Genoa. Reduce 5254 lire 16 
soldi 3 denari to Federal monejr; exchange at 16 cents 
per lira. 

66. Genoa on the United States. Reduce 1532 dol* 
lars 30 cents to monej of Genoa; exchange at 1 lira for 
15 cents. 

67. United States on Grenoa. Reduce 8792 lira to 
Federal money; exchange at 16^ per lira; 

68. Genoa on the United States. Reduce 2000 dol- 
lars to money of Genoa; exchange at 1 lira for 15^ cents. 

VENICE. 

In Venice accounts were formerly kept, and exchanges 
computed in ducats, lire, soldi, and denari, moneta pic* 
cola, 

12 denari =1 soldo, 

20 soldi = 1 lira piccola, 

6 y lire piccole= 1 ducat current, 
8 lire piccole = 1 ducat effective. 
The pai* of the lira piccola, in Federal money, is 9} 
cents. 

Accounts are now kept, and exchanges computed in 
lire Italiane and centimes. 

1 00 centesimi = 1 lira Italiana. 
The common estimate of this money is, that 100 1 
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piccole are equal to 51^ lire Itallane. The lira Italisni | 
IS of liie same value with the Freiicli franc. 

69. United Slates on Venice. Reduce 14643 lire4 | 
soldi 3 dcDari piccoh to Federal money; excbaoge at 9 I 
ceots per lira piccola. I 

70. Venice on the United States. Reduce 814 dolhra 
65 cents to Venetian money; exchange at 1 lira piccola I 
for 8 cents. 

We have given the two preceding examples in the old 
currency, for the sake of practice, although it has general- 
ly gone out of use. 

71. United Slates on Venice. Reduce 6784 lire 
Itatiane 40 centimes to Federal money; exchange at IBj 
cents per lira I tali an a. 

72. Venice on the United States. Reduce 1817 dol- 
lars 82 cents to Venetian money; exchange at 1 lira Ila- 
liana for 18 cents. 

73. United States on Venice. Reduce 5236 lire 
Italiane to Federal money; exchange at 18| cents perlira 
Italiana. 



TRIESTE, 

In Trieste accounts are kept and exchanges computed 
in florins and cremzers; or in rix dollars and creutzers. 
4 pfenings =^ 1 creutzer, 
60 creutzers=^l florin or gulden, 
ij florin, or 90 creulzers=I rix dollar of account. 

The rix dollar specie is equal to 2 florins. I 

The par of the florin is 48 cents, in Federal money, i 
which makes the dollar of account 72 cents, and the specie 
dollar 96 cents. i 

74. United States on Trieste. Reduce 2346 florins I 
25 creulzers to Federal money; exchange at 43 cents per 
florin. 

75. Trieste on United States. Rediice 1G37 dollars 
48 cents to money of Trieste; at I florin for 47 cents. 

76. United States on Trieste. Reduce 2055 rix dol- 
lars, 25 creutzers to Federal money; exchange at 72 cents 

r rix dollar. 
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77. Trieste on United States. Reduce 1738 dollars 
38 cents to money of Trieste; exchange at 1 rix dollar 
for 70 cents. 



ROME. 

In Rome accounts are kept, hy the old system, in 
scudi, paoli, and bajocchi; quattrini and mezzi quattrini 
are also sometimes reckoned. 

2 mezzi quattrini = 1 quattrino, 
5 quattrini =f 1 bajoccho, 

10 bajocchi =lpaolo, 

10 paoli, or 100 bajocchi s=l scudo, or Roman crown. 
The Roman crown is equal to the Federal dollar. 
The scudo di stampa d'oro, or gold crown, is equal to 

When the exchange between the United States and 
Rome is at par, no reduction is required ; for any number 
of scudi and bajocchi are equal to the same number of 
dollars and cents, and the reverse; for instance, 125 
scudi 75 bajocchi are equal to 125 dollars 75 cents. 

78. Rome on the United States. Reduce 1871 dol- 
lars 19 cents to Roman money; exchange at 1 scudo 2 
bajocchi per dollar. 

79. United States on Rome. Reduce 2070 scudi 50 
bajocchi to Federal money; exchange at 101 cents per 
scudo. 

In 1809, the French moneys of account were introduc 
ed into Rome. The scudo was reckoned at 5 francs 35 
centimes; the franc, therefore, was valued at 18 bajocchi 
8.45 quattrini. 

MALTA. 

Acounts are kept in this island in scudi, tan, and graniy 

20 grani=l taro, 
12 tari =1 scudo. 
The taro is likewise divided into 2 carlini, and a carline 
into 60 piccioli. The pezza, or dollar of exchange, i« 

equal to 2^ scudi. 

20* 
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TW par *vlue of ibe Makese scodo is 40 cents in . 



in ciTGulation we cUefiy Spanish dollan 1 
, and Sicilian iloUus and ouaces They ] 
me Tafaed eacb at a certziD rate, as follows, on nrhicb a 
TiriaUe agio is charged. 

Spanish dollar =30 lari 10 grani. 
Spanish doubloon ^38 scudi 9 lari. 
Sicilian dollar =30 tari. 
Stciliaii oimce ^6 scudi 3 tari. 
80 United Stales on Malu- Reduce 1 103 Maltese ^ 
seadj 9 tari lo Federal laoaey; exchange at 40 cents per 
scudo. 

81. Malta on the United Stales. Reduce S74 dollars 
76 c«aLi to Maltese money; at 1 scudo for 3S cents. 

82. United Stales on Malta- Reduce 3964 Maltese 
scudi 6 lari to Federal money; ai 41 cents per scudo. 

83. Malta on the United Slates. Reduce 674 dollars 
60 cents to Maltese monev; ai t scudo for 40 cents. 

SMYRNA. 

Accounts are kept here in piastres or gooroosh. The 
piastre, also called the Turkish dollar, is divided somft- 
limes into 12 temins, sometimes into 40 paras or mediai; 
but the usual division is into aspers, the number of which 
varies. Thus, ihe Englishand Swedes divide ihe piastrs 
into 80 aspers; the Dutch, French, and Venetians into 
] 00 aspers; the Turks, Greeks, Persians, and Amieniatis 
hiio 120 aspers. An asper is a third part of a para. 

Bills of exchange are often drawn on Smyrna in foreign 
-"■-, particularly in Spanish dollars, which are always to 



s had there; but, if drawn n 



current use, 



the exchange of the day is established to make the pay- 

The Turkish coins, owing lolho frequent deterioration 
of them by the government, have been derlining in their 
intrinsic worlli for many years, and have no standard 
value. Foreign exchanges ai'e conducted entirely i 
cording to the price of the day. 
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^^H of Turkey to Federal uioDey; excluDEe at 20 cent& per 

^^m piastre. 

^B 8S. Smyrna on llic United Slates. Reduce 912 dot- 

^^1 hrs 27 cents to Turkish inoDey; excha;.^ at I piastre 

^m for 21 cents. 

^H 86- United Stales OH Sm}Tna. Reduce 7IG1 ^ Turk- 

^H ish piastres to Federal money; exchange at 23ceDts per 

■ piastre. 

H 87. Smyrna on United States. Reduce 1128 dollats 

^m 33 cents to money of Smyrna; exchange a( 1 piastre for 

I 20^ cents. 

EAST INDIES. 

Before European colonies were established in the East 
Indies, particularly while the power of iJie Moguls pre- 
vailed in Hindosian,the monetary system was very simple. 
There was current throughout these vast dominions one 
principal coin of silver, denominated the tieca rupee. It 
was of a certain weight called the sicca. The sicca was 
used also as a standard for weighing other articles. 

The British possessions in the East Indies are divided 
into three presidencies, viz. Bengal, Bombay, and Ma- 
dras. The monetarj- systems m these presidencies are 
different (roiq each other. 

CALCUTTA IN BENGAL. 
Accounts are commonly kept here in current rttpeer, 
■Mwu, and pice. 

12 pice = 1 anna, 
16 annas= 1 rupee, currency- 
Tile East India Company, however, keep their ac- 
counts in sicca rupees, similarly divided, which benr a 
iatttt or premium of 16 per rent, above current rupees. 
The current nipee of Calcuiia is 44,^^ cents, and the 
wcca rupee 51 j"',,- cents, in Federal money. 

A Luc of rupees is lOOOOO, and a Crore of rupeeti i 
100 Lacs, or 10 millions of rupees. 
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88. United Stales on Calcutta. Reduce n^SSruiwH 
12 anitiis, currency of Calcutta, to Federal money; eX' 
change ai 43 cents per nijiee. 

89. Calcutta on die United States. Reduce 6913 
dollars 35 cents to money of Calcutta; excliange at i 
sicca rupees per dollar. 

90. Uniied Stales on Calcutta. Reduce 4G173 cur- 
rent rupees 9 annas to Federal money; exchange at 46 
ceuls per rupee. 

91. Calcutta on United States. Reduce 2S953dollan 
63 cents to currcut money of Calcutta; exchange at 1 
nipi-e for 44 cents. 

92. United States on Calcutta. Reduce a Lac of 
sicca rupees to Federal money; exchange at 53 cSnts per 
sicca rupee. 



BOMBAY. 

In the presidency of Bombay, accounts are kept in 
rupees, quarters, and rees. 

100 rees =1 quarter, 
4 quarlers^=l rujiee. 
The current value of the Bombay rupee is equal to 50 
cents in Federal money. 

9a. United States on Bombay. Reduce 10137 rupees 
2 quarters 50 rees to Federal money; exchange at 50 
cents per rupee. 

94. Bombay on the Uniied States, Reduce 6210 
dollars 43 cents to money of Bombay; exchange at 49 
cents per rupee. 

95. United States on Bombay. Jteduce S413.rupe«B 
of Bombay lo Federal money; at 49 cents per rupee. 

MADR.\S. 

In ihe presidency of Madras, there are difTerent mone- 
tary systems, which may be distinguished under the beads 
of the old system and tiie new. 

According to the old system, accounts are kept in *(flf 
pagodoH, Janams, and cash. 
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80 cash = 1 faDam, 
42 fanams = 1 pagoda. 
The current value of the star pagoda is $ 1 .80 Federal. 
By the new system, the silver rupee of Madras is made 
the standard coin, and money of account in this presidency. 
The current value of the silver rupee of Madras is 
44^% cents. It is divided into halves, quarters, eighths, 
and sixteenths. The sixteenth is the anna. 

96. United States on Madras. Reduce 7218 1 rupees 
of Madras to Federal money; at 46 cents per rupee. 

97. Madras on United States. Reduce 2684 dollars 
88 cents to monev of Madras: at 44 cents oer rupee. 

93. United States on Madras. Reduce 5367 rupees 
of Madras to Federal money; at 45 cents per rupee. 

CANTON IN CHINA. 

In China accounts are kept in tales, macCj candarineSj 
and cash. 

10 cash ==1 candarine, 

10 candarines= 1 mace, 
10 mace =1 tale. 

The tale is reckoned at $ 1 .48 in Federal money. 

99. United States on Canton. Reduce 12144 tales 
5 mace to Federal money; exchange at 1 dollar 48 cents 
per tale. 

100. Canton on the United States. Reduce 8754 
dollars 89 cents to money of Canton; exchange at 1 talo 
per 146 cents. 

101. United States on Canton. Reduce 16235 tale 
to Federal money; exchange at 149 cents per tale. 

JAPAN. 

In the empire of Japan, which consists of several 
blands to the east of Asia, accounts are kept in tales, 
mace, and candannes. 

10 candarines= 1 mace, 
10 mace = 1 tale. j 

The Japanese tale is reckoned at 75 cts. Fed. money- 

1 
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102. United Slates on Japan. Reduce 3714 Japan- 
ese tales 8 mace 8 candarines to Federal money; exchaiijB 
ai 7;') cents |)er tale. 

103. Japan on United Stales. Reduce 696 dollars 54 I 
cents to money of Japan; exchange at i tale per 75 eenlSf I 

104. United States on Japan. Reduce 2468 tales 5 1 
mace, money of Japan, to Federal money; exchange at 75 f 
cents per tale. 

SUMATRA. 

This island is chiefly in possession of the nativea; bat 
the English have a small setllenient at Bencoolen. 

At Bencoolen accounts are kept in dollars, soocooi, 
itnd salellers. 

8 satellers^ 1 soocoo, 
4 soocoos^^l dollar. 
This dollar is reckoned at 8 1.10 in Federal money, 
and is sometimes railed a rial. 

• 105. United Slates on Bencoolen. Reduce 104T 
BRncijiilen ilnllsrs .1 sooroos 4 sateilers to Federal money'i 
exchange al 1 10 cents per dollar of Bencoolen. 

JOG. Bencoolen on United Slates. Reduce $2379.51 
Federal money lo money of Bencoolen; exchange at I 
dolJar Bencoolen for lOS cents. 



ACHEEN. { h the islaiid <if Sitoialra). 

In Aclieen accounts are kept in tales, pardotcs, mactf 
and copangs. 

4 copangs =^ 1 mace, • 

4 mace = 1 pardow, 
4 pardows=^l lale. 
The mace is a small gold coin worth about 26 cent* 
Federal money, which makes the tale 54.16. 

107. United States on Acheen. Reduce 1432 tales, 
3 pardows 2 mace to Federal money; exchange at 41* 
cents per tale. 

109. Acheen on United Slates. Reduce 3620 dollar* 
9GJ cents to money of Acheen; at 1 lale for 412 ceni 
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JAVA. 

In Batavia, the capital of this island, the florin or guil- 
der of the Netherlands is tlie monetaiy unit; but instead 
of the decimal divisions, it is here sometimes divided into 
Bchillings, dubbelsy stiverSy and doits. 
6 doits = 1 stiver, 

2 stivers = 1 dubbel, 

3 dubbels == 1 schilling, 

4 schilling =1 florin or guilder. 

The florin of Java, as the florin of the Netherlands, is 
equal to 40 cents Federal money* 

109. United States on Batavia. Reduce 1 1841 florins 
3 schillings 2 dubbels to Federal money; exchange at 40 
cents per florin. 

110. Batavia on the United States. Reduce $13746. - 
69 to money of Batavia; exchange at 1 guilder for 38 
cents. 

111. United States on Batavia. Reduce 42328 guil- 
ders 50 centimes to Federal money; exchange at 42 centp 
per guilder. 

MANILLA. (In the island of Luzon). 

In Manilla, the capital of the Spanish East India pos- 
sessions, accounts are kept in Spanish dollars or pesos, 
reals, and maravedis. 

34 maravedis = 1 real, 
8 reals = 1 dollar. 

112. United States on Manilla. Reduce 6341 dollars 
6 reals 17 maravedis to Federal money; exchange at 101 
cents per Spanish dollar. 

113. Manilla on United States. Reduce $5274.55 
to money of Manilla; exchange at 1 Spanish dollar per 
dollar. 

COLOMBO. ( In ifui island of Ceylon). 

In Colombo, accounts are kept m rix dollars, fanana i 
■nd pice. 

\ 
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4 pice = I faaam, 
12 lauams^I Hx doUar- 
Ti>eciin«nl value of diisrix dollar i^40cts. F. i 
114. United States oa Colombo. Reduce 7328 r 
dollars 9 fanania u> Federal money; exchange at 40ccnlr1 
per rix dollar. 

1 1 5- Colombo on United Stales. Reduce $ 1426.71 
Federal money to money of Colombo; exchange at 1 rix 
dollar per 38 ceuis. 

MAURITIUS, (LU of fyanee.) 

In Mauritius, accounts are kept iu two different ways, 

vii. in dollars of 100 cents, wbich is the mode adopled 

in public or governmeiil accounts; and in dollan, livra, 

and sola, which method is mostly used by merchants. 

20 sols = 1 livre. 

10 livres^ 1 dollar. 

These are called colonial iivres, and are 10 cents each, 

116. United States on Mauritius. Reduce 4132 dol- 
lars 7 Iivres 10 sols to Federal money; exchange at I 
dollar per dollar of Mauritius. 

117. Mauritius on United Stales. Reduce §7547.47, 
Federal money, to money of Mauritius; exchange at 98 
cents per dollar of Mauritius. 



ARBITRATION OF EXCHANGE. 

Arditration OF KxciiAKGE is a comparison of tha 
courses of exchange between different countries, in order 
to Bscertnin the most advantageous course of drawing or 
remitting bills. It is distinguished into fimple and com- 
pound arbitration. 

Simple Arbitration is a comparison between the ex- 
changes of two places through a third; that is, it is finding 
such a rate of exchange between two places, as shall ba 
in proportion to the rates quoted between each of ihem 
ana a third place. The exchange thus determined 
called the arbitrated price. 



i 
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If, for example, the course of exchange between Lon- 
don and Paris is 24 francs for 1 pound sterling, and be* 
tiireen Paris and Amsterdam 54 pence Flemish for 3 
francs, tlie arbitrated pjrice between London and Amster- 
dam through Paris, is 36 shillings Flemish for 1 pound 
sterh'ng; for, as 3fr. : 24fr.=54d. : 36s. Flem. 

Suppose the arbitrated price to be, as before stated, 
36s. Flemish for £1 sterling; and suppose the direct 
course between London and Amsterdam to be 37 s. 
Flemish; then London, by drawing directly on Amster- 
dam, must give 37 s. Flemish for £i sterling; whereas, 
by drawing through Paris, he will give only 36 s. Flemish, 
for £ 1 sterling. It is therefore the interest of London 
to draw indirectly on Amsterdam through Paris. 

Oh the contrary, if London remits directly to Amster- 
dam, London will receive 37 s. Flemish for £ 1 sterling; 
but, by remitting through Paris, London will receive only 
36s. Flemish. It is the interest of London, therefore, 
to remit directly to Amsterdam. 

118. If the exchange of London with Genoa is 47 d. 
sterling per pezza, and that of Amsterdam with Genoa 86 
grotes Flemish per pezz^, what is the proportional or 
arbitrated exchange between London and Amsterdam 
through Genoa ^ that is, how many shillings and grotes 
Flemish are equal to £ 1 sterling ? 

Since 47 d. sterling is equal to 1 pezza, and this pezza 
is equal to 86 grotes Flemish, the question may be stated 
thus; 47 d. sterling : 240d. sterling = 86 grotes Flemish: 
Ans. which is 36 s. 7-^j grotes Fl. By the Chain Rule, 
(See Art. xxvi), the statement is as follows. 

I pound sterling. 
1 pound sterling = 240 pence. 
47 pence = 1 pezza. 

1 pezza = 86 grotes Fl. 

12 grotes = 1 shilling Fl. 

The product of the consequents being divided by the 
product of the antecedents, will give 36 sh. 7:fV grotes 
Fl. for the answer. 

119. If the exchange on London with Hamburgh^ 
34 shillings 2 grotes Flemish banco for £ 1 sterling, •» 

21 
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that of Amsterdam iviili Hamburgh 33^ stivers per i\\ 
dollar of 2 marks, what is the arhitraied exrhange be- 
tween London and Acrislerdam through Hamburgh? 

Since 2 marks are 64 groies Flemish and 3^| stiver) 
arc 66| grotes Flemish, tlie question may be stated thus, 
64 grotes Fl. : 66^ grotes Fl. = 34 s. 2 grotes Fl. : Adj. 
Bv the Cliain Rule, the statement is as lollows, 
1 pound sterling. 
V 1 pound sterling = 34 s. grotes Flem. 

^ 8 s. Flem = 3 marks. 

2 marks =33^ stivers, 

G slivers = 1 s. Flemish. 

120. If the exchange of London on Leghorn is 51^d. 
alerUng per pczza, and that of Amsterdam on Leghorn 
92J grotes Flemish per pezza, what is the proportional 
exchange between London and Amsterdam through Leg- 
horn ? 

121. If the exchange of London on Lisbon be 68d- 
sterting per milree, and that of Amsterdam on Lisbon 18 
groies Flemish per old crusado, what is the arbitrated ex- 
change between London aiid Amsterdam through Lisbon? 

122. If the exchange of London on Madrid is 42d. 
sterling per dollar of plate, and that of Amsterdam on 
Madrid 96 grotes Flemisb per ducat of plate, what is the 
proportional exchange between London and Amsterdam 
through Madrid? 

123. If the exchange of London on Paris is 24 francs 
per £i sterling, and that of the United States on Paris 
18^ cents per franc, what is the arbitrated or propor- 
tional exchange between London ajid the United States 
ihrough Paris.' 

124. If ihe exchange of London on Amsterdam is 11 
florins 16 stivers per £ sterling, and that of the United 
Slates on Amsterdam 38 cents per florin, what is the 
arbitrated exchange between tlie United Stales and Lon- 
don through Amsterdam? 

125. If the exchange of the United Slates on Paris ii 
IS cents per franc, and ihat of Amsterdam on Paris 64 
grotes Flemish for 3 francs, what is the proport>ond 
.sxcliange between the United States and Ainsterdaii 
ibrough Paris? 
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1-26. If the exchange of Ute Uiiiled Stales on Lisbon 
is $1.24 per mllree, and tiutt of Paris on Lisbon 540 
rees per ecu of 3 francs, wliai is ihe proportional ex- 
change benveen (he United States and Paris ilirough 
Lisbon ? 



COMPOUND ARBITRATION. 

Compound arbitration is a comparison between the 
exchanges of more than three plicci, to find the arbitrat- 
ed price between the first piacp and llic last, in order to 
determine on the most ad\ dntageoiis mode of neeotiatine 
biJU. 

127. Suppose ihe cxthangp between London and 
Amsterdam to h:' 35 slnJlirig-v Flpniisli for £ 1 sterling; 
between Amsterdam and Lisbon, 42 pence Flemish per 
old crusado; and between Lisbon and Paris, 480 rees 
per ecu of 3 francs; what is the arbhraled price between 
London and Paris? 

First, 35 s. Fl. :42d. FI. = jEl sterling : A; which is 
2s. sterling. 

Secondly, 1 old cnisado ; 480 rees^2s. sterling : A; 
which is 2s. 4|d. sterling. 

Thu-dly, 2 s. 4f d, sterling : £ 1 sterling =3 francs : 
A; which is 25 francs- 

Hence the arbitrated price is 25 francs for £ 1 sterling. 
But all such operations are best performed by the Chain 
Rule; thus, 1 pound sterling. 

I pound sterlings 35 shillings Flemish. 

3^ shillings Fl. =^ 1 old crusado. 

I old crusado =400 rees. 
430 rees = 3 francs. 

e product of the consequents divided by that of 
die antecedents gives 25 francs per JE sterling, as before. 

128. Suppose a merchant in London has a sum of 
money to receive in Cadiz, the exchange being at 3Sd. 
sterling per dollar of plate; but, instead of drawing c" 
reclly on Cadiz, he draws on Ani^ierdam, orderingj 
•cent there to draw on Paris, and Paris to dra 
■*— <; llift excliange between London a 
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>t 35 sbilliugs Flemish per pound sterling; between Am- 
sterdam and Paris 53^ groies Flemish per ecu of 3 
francs; and between Paris and Cadiz 15 Irancs 50 cen- 
times per doubloon of plate. Wliat is the arbilrated 
price between London and Cadiz ? 

1 dollar orplale. 

4 dollars o'" plate = 1 doubloou of plate. 

1 doubloon of plate = 15^ francs. 

3 francs = 53^ groles FI, 

12 grotes FI. = 1 shiUiag Fl. 

3S shillings FI, =240 pence sterling. 

The result is 39|^ d. sterling per dollar of plale. 
The circuitous operation is, therefore, the most advanta- 
geous, as London gets 39^ d. nearly, instead of 3Sd. for 
each dollar of plate. 

139. London having a sum to receive in Lisbon, when 
the exchange is at 64d. sterling per milree, draws on 
Lisbon, but remits his bill to Hamburgh to be negotiated, 
and directs the returns lo be made to him in bills on 
Leghorn; the exchange between Hamburgh and Lisbon 
beine 45 grotes Flemish per old crusado; between Ham- 
burgh and Leghorn 85 grotes Flemish per pezza; anil 
between London and Leghorn 52 d. sterling per pezza. 
What is the arbitrated price between Loudon and Lis- 
bon ? and what does London give per raiiree by the cir- 
cuitous exchange ? 

130. A merchant in London has a sura to pay io 
Petersburg, and another to receive in Genoa; but there 
being no regular exchange between these places, London 
draws on Hamburgh, and remits his bill to Petersburg, 
directing Hamburgh lo draw on Genoa; the exchange 
between London and Genoa being 46^ d. sterlijig per 
pezza; between Hamburgh and Genoa 81 groles Flemish 
per pezza; and between Petersburg and Hamburgh 23 
schillings Lubs per ruble. What is the exchange between 
London and Petersburg resulting from the operation? 
that is, how many pence sterling does London pay for 
the ruble ? 

131. A merchant in the United Stales has funds in 
Paris, and owes a sum of money in Hamburgh; he draws 
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on London, remits his bill to Hambui-gh, and directs 
London to draw on Paris; the exchange between the 
United States and Paris being 18 cents per franc; be- 
tween London and Paris 24 francs 25 centimes per £ 
sterling; and between Hamburgh and London 13| marks 
banco per £ sterling. How many cents per mark banco 
does the American merchant pay by this course of 'ex- 
change ? 

132. A merchant in the United States being indebted 
in London, remits bills on Paris to his correspondent in 
that city, and directs him to obtain bills of Paris on Lis- 
bon and remit them to his creditor in London; the ex- 
change between the United States and France being 18 
cents per franc; between Paris and Lisbon 465 rees per 
ecu of 3 francs; and between London and Lisbon 63d. 
sterling per milree. In this course of exchange, how 
many pence sterling are paid with one dollar of the Unit- 
ed States f 

In the preceding examples, no notice Is taken of the 
expenses incident to exchange operations,^ such as com- 
mission, brokerage, interest, &c.; but in all transactions 
of business, it .is necessary to make allowance for the 
difi'erence of charges between direct and indirect ex- 
changes, in order to decide on the preference of the one 
to the other. 



FOREIGN COINS. 



THE SILVER COINS of foreign countries, rendered 
current in the United States, by Act of Congress, are 
as follows. Spanish dollars and parts thereof, at 100 
cents the dollar. Dollars of Mexico, Peru, Chili, and 
Central America, of not less weight than 415 grains each, 
and those reslamped in Brazil of the like weight, and of 
not less fineness than 10 oz. 15 dwt. pure silver in tho 
Troy pound, all at 100 cents the dollar. The Five- 
franc pieces of France, weighing 384 grains each, and of 
not less fineness than 10 oz. 16 dwt. pure silver in the 
Troy pound, at 93 cents the piece. 

21* 
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THE GOLD COINS of foreign counlrjes, wiih ihelt 
respective weights, aud values, arc slated in the follotriDj 
Table. Those of the couiKriea printed in Italics are 
rendered current, by Act of Congress. 

JVama of CounlHu and Coitw. I ^^^' 

AUSTRUX DOMINIONS. [ 

Souverein, ' 3 14 

Double Ducat, | 4 13 

Hungarian, Ducat. 

BAVARIA 

Caro]in, 6 5^ 

Max d'or, or Maximilian 

Ducal, 2 5f 

BERNE. 

Ducal, double in proportion, . . 1 ; 

Pistole 



BRAZIL. 

Jahynnes, half in proportion . 
Dobraon, 

Moidore, half io proportion, . 
Crusade, 

BRUNSWICK. 

Pistole, double in proportion, 

COLOGNE. 

Ducat, . 

COLOMBIA. 

Doubloon 

DENMARK. 

Docai, Current, ■ . . . 

Christian d'or, .... 

EAST INDIA. 

Rupee, Bombay, 1818, . . 
Rupee, Madras, 3 818, . . 
Pagoda, Star, 

ENGLAND. 

G linea, half in proportion, . 
Si^ereign, half in proponion, 



2 5| 



7 12 
4| 



4 95 7 
3 31 8 
2 27 5 



4 54 2 

17 06 4 
32 70 6 
17 30 I 

6 55 7 ' 
63 5 \ 



2 26 7 
15 53 5 

1 BI 3 

2 26 7 

4 02 1 

7 09 6 
7 II 
1 79 8 

5 07 6 
4 64 6 



xxxvin. 



FOKEIGN COINS. 



Seven Shilling Piece, . . . 

fRAXCE. 

Louis, coined before 1786, . . 

Double Louis, before 1780, . . 

Louia, coined since 1786, . . 

Double Louis, since 1786, . . 

Napoleon, or 20 francs, . . . 

Double Napoleon or 4U francs, ■ 

Same as the ne»- Louis Gubea, 
FRANKFORT ON IHE MAIN. 

Ducat, 

GENEVA. 

Pistole, old, ...... 

Pbtole, new, 

HAMBURG. 

Ducat, double in proportion, 
OENOA. 

Sequia, 

HANOVER. 

Double Geoi^e d 'or, single in pro. 

Ducat, 

Gold Florin, double in pro'n, . 

HOLLAND. 

Double Ryder, 

Ryder, 

Ducat, 

Ten Guilder Piece, 5 do. in pro'n, 
MALTA, 

Double Louis, 

Louts, 

Demi Louis, 

MEXICO. 

Doubloons, shares in pro'n, . . 
MH^N. 

Sequin, 

Doppia or Pistole, .... 

Fortj Livre Pieces, 1808, . . 
NAPLES. 

Six Ducat Piece, 1783, . . . 

Two do. or Sequin, 1762, . 

Three do. or Oncetta, 1818, 



1 19 


5 5J 
10 U 
4 22 
9 20 
4 3J 
8 7 
5 


2 6J 


4 7} 
3 16} 


2 6J 


2 6| 


8 13 
2 9j 
2 2 


12 21 
6 9 
2 5} 
4 8 


10 16 
S 8 
2 16 


17 9 


8 8 


5 16 
2 loj 



1 69 8 

4 84 6 
9 69 7 
4 57 6 
9 15 3 

3 85 1 
7 70 2 

4 65 6 

2 27 9 

3 98 5 
3 44 4 

2 27 9 

3 30 2 

7 87 9 

3 39 6 

1 67 

12 20 5 
6 04 3 

2 27 5 

4 03 4 

9 27 8 
4 65 2 
2 33 6 



2 29 

3 80 7 
7 74 2 

5 24 9 
1 69 1 
S 49 
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NETIIERLANIIS. 

Gold Lion, or 14 Fioiiii Piece, 
Ten Fiorin Piece, 1820,. . . 

VAfVAA. 

Quadruple Pistole, double in pro'n, 
Fisiole or Drojipla, 1787, . . 
Pistole oi Droppia, 179G, . . 



Maria Theresa, 1818, 



I'lEDMONT. 

Pistole c'd sine 

Carlino.c'd'sin, 
Piece of 20 Fr 



e 1785, ^inpro'n, 
proportion, 
.■el785,iinpro'n, 
ancs, or Marengo, 



FOR TUGAL. 

Dobraon, .... 

Johannes, .... 
Moidorc, hair in proporti 
Piece of 1 6 Tesioons, 1 600 Rees, 
Oil! Crtisado or 400 Rees, 

New CrusHdo or 4i'0 Rees, 
Milree, coined in 1755, , 

PRUSSIA. 

Ducat, 1748, .... 
Ducal, 1787, .... 
Frederick, double, 1709, 
Frederick, double, 1800, 
Frederick, single, IS78, . 
Frederick, single, 1800, . 

ROME. 

Sequin, coined since 1760, 
Scudo of Republic, , . 

Rl;S.-ilA. 

Ducat, 1796, . . 
Ducai, 1 763-, . . 
G..ld Ruble, 1756, 
Gold Ruble, 17E)9, 
Gold Polten, 1777, 
Imperial, ISOl, 



1 



5 -J 




4 7^ 




18 


1 


4 14 




4 14 




4 3} 




5 20 




2 5 




29 6 


2 


4 3} 




2 5J 




34 12 




18 6 




18 




6 22 




2 6 




15 




161 




19| 




2 5} 




2 5j 




8 14' 




8 14 




4 7 




4 7 




2 4J 




17 OJ 




2 6 




2 5| 




1 0! 
134 




9 




7 171 





5 04 G 

4 01 g 

16 63 S 
4 19 4 

4 US 
3 86 I 

5 41 t 



17 06 4 
6 557 
2 12 1 



73 

2 27 9 

2 26 7 
7 97 5 
7 95 1 

3 99 r 

3 97 5 

2 25 1 
15 81 1 

2 29 7 

2 26 7 

96 7 

73 7 

35 5 

7 82 9 
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Hnlf Imperial, 1801, . . . 
Half Imperial, 1818, .... 

SARDINIA. 

Carlino, half in proportion, . . 

SAXONY. 

Ducat, 1784, 

Ducat, 1797, 

Augustus, 1754, . . . . . 
Augustus, 1784, 

SICILY. 

Ounce, 1751, . . . . . . 

Double Ounce, 1758,. * •. . 

SPAIN. 

Doubloons, 1772, double and sin- 
gle and shares in proportion, . . 

Doubloon, 

Pistole, 

Coronilla, (Gold DoL) or Vinteni, 1801, 

SWEDEN. 

Ducat, 

SWITZERLAND. 

Pistole of Helvetic Republic, 1 800, 

TREVES. 

Ducat, 

TURKEY. 

Sequin fonducli, of Cons 'pie, 1773, 
Seqiiinfonducli,of Cons'ple, 1789, 
Half Misseir, 1818, .... 
Sequin Fonducli, . . . . . 
Teermeeblekblek, .... 

TUSCANY. 

Zechino, or Sequin, .... 
Ruspone of kingdom of Etruria, 

VENICE. 

Zechino, or Sequm, shares in pro. 

WIRTESfBURG. 

CaroUn, . . ^ . • • . . 
Ducat, 

ZURICH. 

Ducat, double and half in pro'n, 



3 20J 

4 3J 



19 

2 
2 
4 
4 

2 
5 



17 

17 

4 

1 



20J 

17 



8i 
9 

Bi 
3 



4 2\\ 



2 5| 



2 
2 



H 

2 5 

3 If 

2 5| 

6 n\ 

2 6 

6 31 
2 5 

2 5f 



3 91 8 
3 93 3 

9 47 2 

2 26 7 

2 27 9 

3 92 5 
3 97 4 

2 50 4 
5 04 4 



16 02 8 
15 53 5 

3 88 4 
98 3 

2 23 5 

4 56 

2 26 7 

1 86 8 
1 84 8 
52 1 
1 63 

3 02 8 



2 31 8 
6 93 8 

2 31 

4 89 8 
2 23 6 

2 26 7 
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The weights and measures of GREAT BRITAIN aie 
the same as those of ihe United States, excepting ilie 
varialioDs wliich are no.ed in the tables of ' Weights and 
Measures,' page 27. 



TiiB weights and measures of PRANCE being more 
nicely adjusiefl iban tliose of any other country, will !» 
here given the more fully on that account. It is, however, 
10 be observed, that these weights and measures are ac- 
cording to a new system, not yet in very common use. 

The fundamental standard adopted in Prance for ibe 
metrical system of weights and measures, is a quadraoC 
of the meridian; that is to say, the distance from the 
equator to the north pole. This quadrant is divided into 
ten millions of equal parts, and one of ibese equal parts j 
is called the Metrr, which is adopted as the unit oi 
length, and from which by decimal muitiplication and 
division all other measures are derived. 

In order to express the decimal proportions, the fol- 
lowing vocabulary of names has been adopted. 
For multipliers, 

the word Deca prefixed, means 10 limes. 

" Hecto " " 100 times. 

" Cliito " " 1000 limes. 

" J\Iyria " " 1 0000 times 

For divisors, 

the word Deci prefixed, expresses the lOtb part. 
" Centi " " lOOih part. 

" Jlilli " " lOOOihpart. 

may assist ihe memory to observe that the lerins for 
multiplying are Greek, and those for dividing, Latin 
Thus, JJeca-melre means 10 Metres. 

Deci-mtlre " the I Oth part of a Metre. 

HerAo-mtire " 100 Melres. 

Cenli-metfe " ihe lOQih part of a Metre; &o^ 
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French Long Measure. 

The J)fetrej which is the unit of long measure, b equal 
to 39.371 English inches. 

= 1 centi-metre, 
= 1 deci-metre, 
= 1 Metre 
= 1 deca-metre, 
= 1 hecto-metre, 
10 hecto-metres =1 chilo-metre, 
10 chilo-metres =1 myria-metre. 

French Square Measure. 

The «5rc, which is a square deca-metre (or 100 square 
Metres) , is the unit of square or superficial measure, and 
is equal to 3.953 English square rods. 



10 milli-metres 
10 centi-metres 
10 deci-metres 
10 Metres . 
10 deca-metres 



10 milliares 
10 centiares 
10 declares 
10 Ares 
10 decares 
10 hectares 
10 chilares 



= 1 centiare; 
= 1 deciare; 
==1 Are; 
= 1 decare; 
= 1 hectare; 
= 1 chilare; 



= 1 myriare. 

French Measures of Capacitt. 

The Litre^ which is the cube of a decimetre, is the 
unit of all liquid measures, and of all other measures of 
capacity. The Litre is equal to 61.028 English cubic 



inches. 



10 millilitres . 
10 centilitres . 
10 decilitres . 
10 Litres 
10 decalitres • 
10 hectolitres 
10 chilolitres . 



= 1 centilitre; 
= 1 decilitre; 
= 1 Litre; 
= 1 decalitre; 
= 1 hectolitre; 
= I chilolitre; 



= 1 myrialitre. 

French Solid Measure. 

The Stere^ which is a cube of the metre, is the unit of 
solid measure, that is used for fire-wood, stone, &c. 
The Stere is equal to 35.31714 English cubic feet; it is 
the same as the chilolitre in measures of capacity. 



i 
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10 decisleres . 
10 Steres . . 



=1 Stebe; 
= 1 decaslere. 



French Weights. 
The Gramme, which is ihe weight of a cubic centi- 
metre of distilled water of the temperature of meiling 
ice, is llio unit of all weights. The Gramme is equal to 

16.434 grains TlOy. GralniTrol 

A mi Hi gramme is lOOOih pari ofa gramme, ^ 0,0154 
A centigramme is lOOih part of a gramme,^ 0.1543 
A decigramme is lOlii part ofa gramme, = 1,5434 

A GRAMME = 15.4340 

A decagramme is 10 grammes, = 154.3400 

Ahectogramme is 100 grammes, = 1543.4000 

Acltilogramme is 1000 grammes, = 15434.0000 

A myriagramme is 10000 grammes, =154340,0000 

All liie preceding Frencli weighls and measures are ie 
duced from some decimal proportion of the metre. Thus 
tlie chilogramme corresponds with tlie conlenls of a 
cubic vessel of pure water at the Jowest temperature, fhe 
side of which vessel is ihe tenth part of the melre (the 
decimetre), and the gramme answers to the like contents 
of a cubic vessel, the aide of which is the hundredth part 
of ihe metre (the centimeire); for the contents of all 
cubic vessels are to each oUier in the triplicate ratio of 
tbeir sides. 



100 lb. of riAMBURGK 

The shipftind is 280 lb. 

1 fool, Hamburgh 

The Hamburgh ell is 2 feel ■■ 

The Hamburgh mile 

The fass of Hamburgh 

The last of grain is 60 fesses ■. 

The almi of Hamburgh 

100 lb. of AMSTERDAM : 
4 shipfunds is I ship-pound : 
The Amsterdam Inst 



= 100.8 lb. avoirdupois. 
= 299 lb. avoirdupois. 
-IL.289 inches, U. S. 
= 22.678 inches, U. S. 
= 4.034 miles, U. S. 
= 1.494 bushel of U.S. 
=39.64 bushels of U.S. 
= 38.25 gallons, U. S. 

= 103.93 lb. avoirdupois. 
= 326.79 lb. avoirdupois 
= 85.248 bushels. U.S. 
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The Aam (liquid) 
The Amsterdam foot 
The ell of Amsterdam 
The ell of the Hague 
The ell of Brabant 

lOOlb, of PORTUGAL 
An arroba is 32 lb. 
The mojo, a dry measure 
The almude, k liquid measure 
The pe or foot, loijg measure 
The palmo or standard span 
The vara is 5 palmbs 
Tl\e Portuguese mrle 

100 lb. of SPAIN 
The arroba of wine 
The fao«ga, -^^ of a cahiz 
The Spanish standard foot 
The vara, a cloth measure 
The iegua or league 



1001b. victualie, of SWEDEN: 

The Swedish foot 

The Swedish ell is 2 feet 

The Swedish mile 

The kann, (both dry and liquid): 

100 kanns 

100 kanns 

100 lb. of RUSSIA 

400 lb. make 1 berquit = 

A pood is 40 lb. Russian = 

A chetwert, a dry measure, = 

The vedro, a liquid measure, = 

The Russian inch 

The Russian foot 

The arsheen, a cloth measure,: 

The sashine or fathom 

A werst or Russian mile 

22 



=41 gallons, U. States. 
= 11.147 inches, U. S. 
=27.0797 inches, U. S. 
=27.333 inches, U. S. 
= 27.585 inches, U. S. 



: 1 1 . 1 9 lb . avoirdupois. 
: 32.38 lb. avoirdupois. 
=23.03 bushels, U. S. 
=4.37 gallons, U. S 
: 12. 944 inches, U. S. 
8.64 inches, U. S. 
43.2 inches, U. S. 
1.25 mile, U. S. 

= 101.44 lb. avoirdupois* 
=4.245 gallons, U. S. 
= 1.599 bushels, U. S. 
= 11.128 inches, U. S. 
=33.384 inches, U. S. 
=4.291 miles, U. S. 

= 93.76 lb. avoirdupois. 
= 11.684 inches, U. S. 
=23.368 inches, U. S. 
=6.64 miles, U. S. 
= 159f cubic in. U. S. 
=69.09 galls. wine,U. S. 
=7.42 bushels, U. S. 

= 90.26 lb. avoirdupois. 
= 36 1 . 04 lb . avoirdupois. 
= 36.1054 lb. avoir's. 
= 5.952 bushels, U. S. 
=3.246 gallons, U S. 
= 1 inch, U. S. 
= 13.75 inches, U S. 
=28 inches, U. S. 
=7 feet, U. S. 
=3500 feet, U. S. 



^H^^^F 
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^^ lOOlt. of PRUSSIA 
Tl»e quintal » HO Ifa. 
The scheiTe!, a 6i\- meastB^, 

The Pnissian foot 
The Frussiaa ell 
The Prussian mile 


= 103.11 lb- irdiduuoiS 
= 113.421 lb. av<.irs. 
= 1.5594 busliel, U. S. 
= 1S.I4 gallons, U. S. 
= 12.356 inches, U.S. 
= 26.256iBd»es, U. S. 
=4.63 mifes, IT. S. 


too \h. DENMARK, 

The centner is lUO lb. 
The shippond is 320 lb. 
The bhi.or loende, a drj- iiieas 
The viertel, a liquid measure. 
Tlie Danish or Rhineland foo 
The Danish ell is 2 feet 
The Danish mile 


= 110.28 lb. avoir's. 
= 110.2Slb. avoir's. 
=352.896 lb. 
=3.9472 bushek, U. S. 
=2.041 gallons, U. S. 
=:12.356inclies, U. S. 
=24.712inche3, U. S. 
=4.664 miles, U. S. 


A canlaro grosso, NAPLES, 
The cantaro piccolo 
The toinolo, a dry measure. 
The cnrro is S6 lomoli 
t The barile, a litjuid measure, 
[• The cnrro of wine is 24 barili 
The palmo, long measure. 
The cnmm is 8 palmi 


= 19G.5lb. avoirdupois. 

= 1.451 bushels, U.S. 
= 52.23fi bushels, U. 8 
= 11 gallons. U.S. 
=264 gallons. U. S. 
= 10.38 incbes, U. S. 
=33.04 inches, U. S. 


100 lb. or libras, SICILY, =-70]b. avoirdupois 
The <!unlHro grosso =192.5 lb. avoirdupois 
Tlie cuoiiiro aottile =]751b. avoirdupois. 
The salmngrossa,adry measure, =9.77 bushels, U. S. 
The salma gonerulo =7.S5 bushels, U. S. 
The salma, a liquid measure, =23.06 gallons, U. S. 
The pnlmo, a long measure, =9.5 inches, U. S. 
The caniia is 8 palmi =70 inches, U. S. 


J QO lb. of LEGHORN, 
Ttio c:""^o, a dry measure, 
The barile, a liquid measure, 
16fi bracnia, oloih measm^, 
The rnnnaor4 biDccin 


=76 lb. avoirdupois. 
= 2VB''i'sbels, U. S 
= 12 gallons, U. S. 
= 100 yards, U. S. 
= 93 inches, U. S. | 

1 
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100 lb. pesogrosso of GENOA, = 
100 lb. peso sottile = 

The mina, a dry measure, = 

The mezzarola, liquid measui-e, = 
The palmo, long measure, = 

The braccio is 2} palmi = 



100 lb, pesogrosso, VENICE, 

100 lb. peso sottile 

The stajo, a dry measure. 

The moggio is 4 staja 

The bigoncia, liquid measure. 

The anfora is 4 bigonzi. 

The braccio for woollens. 

The braccio for silks 

The Venetian foot 

1001b. of TRIESTE, 

The stajo, dry measure, = 

The oma, or eimer, liquid = 

The ell for woollens = 

The ell for silks 

The Austrian mile = 

1001b. or libras, ROME, 

The rubbio, dry measure, = 

The barile, hquid measure, = 

The Roman foot = 

The mercantile canna = 

The Roman mile = 

100 lb. or 100 rottoli, MALTA,: 
The salma, dry measure, ': 

The foot of Malta 
The canna is 8 palmi 

The cantaro, kintal, SMYRNA,= 
The oke or oka = 

The killow, dry measure, = 

The pic, long measure, = 



76.875 lb. avoir's. 

69.891b. avoir's. 

3.426 bushels, U. S, 

39.22 gallons. U. S. 
= 9.725 inches, U. S. 
= 22.692 inches, U. S. 

= 105. 18 lb avoir'r. 
=66.4 lb. avoir's. 
=2.27 bushels, U. S. 
= 9.08 bushels, U. S. 
=34.2375 galls. U. S. 
= 136.95 gaUs. U. S. 
=26.61 inches, U. S. 
=24.8 inches, U. S. 
= 13.68 inches, U. S. 

: 123.6 lb. avoirdupois. 
:2.344 bushels, U. S. 
: 14.94 gallons, U. S. 
26.6 inches, U. S. 
:25.2 inches, U. S. 
4.6 miles, U. S. 

74.77 lb. avoirdupois. 
:8.356 bushels, U. S. 
: 15.409 galls. U. S. 
:1 1.72 inches, U. S. 
78.34 inches, U. S 
7.4 furlongs, U. S. 

: 174.5 lb. avoirdupois. 
=8.221 bushels, U. 8. 
= 11-^ inches, U. S. 
=81.9 inches, U. S. 



! 129.48 Ib.avoirdupojs. 
2.833 lb. avoirdupois. 
1.456 bushels, U S. 
:27 inches, U. S 
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A factory uaunil of BENGAL, ^74| lb. avoirdupois. 

A bazar niauod, =32^1b. avoirdupois. 

The haul or cubii =18 inches, U. S. 

Theguz =1 yprd U. S. 

The C0S3 or mile =1.238 miles U. S. 

The maund of BOMBAY, =28 lb. avoirdupois. 

The candy is 20 maunds = SCO lb. avoirdupois. 

A bag of rice weighs 6 maunds = 153 lb. avoirdupois- 

The candy, dry measure, =25 bushels, U. S- 

The liaui or covid = 18 inches, U. S. 



The maund of MADRAS, 
The candy ia 20 maunds 
The baruay, a Malabar weight. 
The garee, dry measure, 
The covid, long n 



The pecul of CANTON, 

The callyislOOih part ofapeciil, : 

The covid or cobre, long raeas. : 

The pecu! of JAPAN, 

The catli is lOOih part of a pecul, ^ 
The inc or laltamy, long nneas. : 

ThebaharofBENCOOLEN, -- 
The bamboo, liquid measure, 
The coyang ia 800 bamboos 

ThebaharofACHEEN, 
The maund of rice 
The losa of belel nuts 
The loxa of nuts (when good; 

The pecul of BATAVIA, 

33kannes, liquid measure, - 

The ell, long measure, 



= 25 lb. avoirdupois. 
= 500 lb. avoirdupois. 
= 482.25 lb. avoir's. 
= 1 40 bushels, U. S. 

= 18 inches, U. S. 

= 133} lb. avoirdupois 
= 1.333 lb. avoirdupois. 
= 14.625 inches U. 

= 130 lb. avoirdupois 
= 1.31b. avoirdupois. 
= 6.25 feel, U. S. 

- 560 lb. avoirdupois. 
=. 1 gallon, U. S. 
= SCO gallons, U. S. 

= 423.425 lb. avoir's. 
= 75 lb. avoirdupois 
= 10000 nuts. 
= lGSlb. avoirdupois. 

= 135H lb, avoirdupois 
= 13 gallons, U. S. 
=27 inches, U. 8. 



The candy of COLOMBO, =500lb. avoirdupois. ' 




MENBUKATICS. 



MENSURATIOX. 



Mf.NSDRITIOX is ihe art or practice of tnea^unng, 
and has priman- reference lo the measuierreni of super 
ficies and solids. 

Mensuration involves a tnoivlcdje of Geomeiiy: snd, 
as thai science is not the objecc of this work, we shall 
confine our exercises under this bead to those measure- 
ments, which are most llkel; to be useful in the ordioar^ 
concerns of life. 

SUPERFICIES OR SCRFACE. 

It has already been taught, that surfaces are measured 
m squares, and tliai the area of any square fi^iiire, or any 
parallelogram is found by muliipbing togetlier the length 
and breadth of tlie figure. For observations on the sqoars 
and parallelogram, see page 1G2. 

Area OF a Bhombcs. A rhom- 
bus is a figure 'n'ith four equal 
sides, having two of its angles 
greater, and two less than the 
angles of a square. The greater 
angles are called obtvte angles, 
and the smaller, acute angles. / 
To find the area of a rhombus, /rst drop a perpendicular 
from one of the obtu^t angles lo the opposiCe side, tktn 
muhiply the side by Ike perpendicvlar. 

I . How many square feet are there in a flooring, the 
form of which is that of a rhombus, measuring 15 feet cd 
the side, and 12.5 feet in the perpendicular ? 

AreaofaRhomboid. A rhom- 
boid is a figure with four sides, 
wliich are not all equal, but 
whose opposite sides are equal, 
•ud whose opposite angles are ' 
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al, having, like a rhombus, two oblusc, and twosci^'.o I 
angles. To fiud the area of « rhoinboid, drop a ptrpi;^ I 
dieular from one of the obtuse angles, to the opposite lungff I 
lide, and mnltipty the longer side by the perpendicular. 

2. ^Vhai is the area of a rhomboid whose bnger sida I 
is 18.75 feet, aiid whose perpendicular is 9.25 feet? 

Area of Tbiasgles. It 
ia obvious, that a right-angled 
triangle contains just half as 
much surface as would be con- 
tained in a square or parallelo- 
grain, two of whose sides are 
formed by ibe base and perpen- 
dicular of tlie triangle- Therefore, the , _ ■ . ■_ .1- 
angled triangle isfitind, by multiplying tugcikcr eithr 
the base and half ike perpendicular ^ or, the pcrpendiculw 
and half the base. 

3. How many square rods of land are there in a lot, 
which is laid out in a right-angled triangle, the base mea- 
suring 19 rods, and the perpendicular 15 rods ? 

4. How many acres of land in a lot, whose form is (hat 
of a right-angled triangle, the base measuring 1 13 rods, 
and the perpendicular 75 rods ? 

All Equilateral triangle is 
a triangle whose sides are all 
equal — such is the first of the 
tivo triangles adjoined- An 
obtuse-angled triangle Is that 
which has one obluse angle 
— such is ilie second of tlie 
triangles adjoined. Whatever 
may be the form of a triangle, 
if il have not a right angle, it 
miist be cut into two riglit- 
angled triangles before it can 
he measured: and this is done _^,'^ ^ 

by dropping a perpendicular ^^^^r- _ 
from the opposite angle lo the ^:#^^-=^^ 
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The area U Ikea found by muIUplyihg logtlker the 
bate aad half the perpendicular, or, Ihe perpendicular 
i^id half the base. 

■. S. How iii;uiy sqiiaie inciies in a triangle, whose base 
5t 17^ inches, aiid whose |ierpendicular heigiil is II J 
inches ? 

6. How many square feet in a board 18 feet long, 16 
inches wide at one end, and tapering lo a point at llio 
Other end ? 

7- How many square feet in a plank 14 feet long, 17 
inches ivide at one end, and 10 inches wide at the other 
end ? 

In this esaraple, add the width of the two ends together, 
snd take half tlie sum for one of Uie factoi-s- 

Area of Circles. To find the area of a circle, 
Viultiply the circumference by half the ditimeter, and 
divide the product by 2. When eilJier the circumfer- 
ence, or the diameter is the only dimension known, the 
other dimension may be found, tm stated in page 173- 

S. What is tlie area of ttie head of a cask, the diameter 
of which is 18 inches ? 

9. Suppose a cylinder to measure G feet in circimi- 
ference; what is the area of one end? 

Area op Globes. To find the convex area of a 
glohe or sphere, mulUply the circumference and diameter 
together. When the diameter is not known, it may be 
found from Ihe circumference, as stated in page 173. 

10. How many square inches 'are there on the surface 
of a globe, whose circumference is 14 inches ? 

11. Suppose the earth to be 25020 miles in circum- 
ference, what must be tile area of its whole surface ■" 



SOLIDS AND CAPACITIES. 

It Las already been taught, that sohds and capacities ai _ 
measured in cubes. It has also been shown, tliat_tlip ] 
Contea|8flfEiDy thing having six sides — its oonosiie siti 
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being equal, and all ils aneles being lij-lit angles— are 
rmiiiti by multiplying logeUier the leiigiii, ajid brenUih, 
luid depth of (lie thing. 

Solidity of Wedges. To fiud the solid couloui! 
of a wedge, firsl, find the area of the head or end of tht 
wtdge, and then nmltipty this area by half ihe lenglh. 

12. How many solid iiwihus are mere in a wedge, ii 
incbes long, 3 inches wide, and 1 ^ mi'h thick at the head? 

13. What are ihe solid contents fin feet and inches} 
of a plank, 15 I'eel long, 17 inches wide, 2\ inches thick 
at one end, and tho thickness tapering to nothing at the 
otiier end .' 

14. What are the solid contents of a stick of hemi 
limber, measuring iu lengtli 13 feet, in breadth Sft. 4in., 
in deptli 2 feet at one end, and I ft. 6 in. at the oiher end i 

In this example, add tlie depth of ttie iwo end^ togetliei, 
md take one half of Ihe sum for the depth to be used 
ill the mull ipli cat ion. 

SoLiDixr OF Prisms. A prism is a 
body with Iwo equal ends, which are 
either square, triangular, or polygonal, 
and three or more sides, which meet in 
parallel linos, running from the several 
angles of one end to those of the oihei^ 
The adjoined is a representation of a 
Iriangulnr prism. 

The solid conlents of prisms of alt 
kinds, whether square, triangular, or 
polygonni, are found by one general rule, 
viz. /JV«rf Ihe area oj the end (jr base, and t 
area by ike length or keight. 

15. How many cubic inches are there in a 
prism, which is 16 inches in length, the ends r 
i. 3' inches on a side, and 1. 01 inches perpradieular ? 

16. How many cubic feet are there in a stick of lim- 
ber la leei long, hewn 3 square, the ends forming equi- 
lateral triangles of lOinches side, and 8.7 inches per pen* 
diculiir ? 
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Solidity of Cvlinders. A cylin- 
der is a round body, the two opijosiie 
sides, or ends of wliicli, are circular 
planes, equa], and iJaraUel. For instance, ' 

a slick of round timber of imifoi'm cir- 
cumference, having its ends sawed si ' 
right angles ivith its lengtlv, is a cylinder: 
also, a common grindstone is a cylinder. , ;,,||,.j 
To find tlie solid contents of a cylinder, -^'Im 
first, find the area of one end, ami then K^ ^ 
multiply this area by the length. ^-- — -"'^ 

17. What are tho solid conlcnU of a cylinder whose 
length is 6 feet, and circumference G.4 feet? (To find 
the diameter, see nage 173.) 

16. What are the contents of a cyhnder whose lengtli 
is 2 feet, and diameter 10 inches.' 



SoLiDiTV or Pyramids. Solids, which decrease 

gradually from the base, till they come to a point, are 

called pyramids. They are of different kinds, according 

to the figure of their bases. If the pyramid has a square 

base, it is called a sqwire pyramid; if a ti'iangular base, a 

triangular pyramid; if the base be a circle, a circular 

pyramid, or a Cone. The point in which the pyramid 

' ends is called the vertex. A line throngh the centre of 

. the pyramid, from the yerles to the base, is the height. 

The /'Vusd-iitn of a pjiamid is what remains, after any 

portion of the top has been cut off, parallel to tiie base. 
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To fiiiil Uic cubical coutenis of a pyramid, first fni 
the area of llit base, then mulliply this area by one-lMri 
of the height. 

19. How nwny cubic inches are there in a square 
pyiamid, 3 feet in height, and 9 inches square at the 

20. How many cubic Inches are ihere in a triangular 
pyraiiiiil, nieasiii'ing 4 feel in height, 12 inches on eacli 
Hide of ibe base, and 10.4 inches rrom either angle of ihe 
base perpendicular to the opposite side? 

21. How many cubical inches in a cone, llie height 
of which is 19 Inches, and the diameter of the base 12 



Solidity of Fhustrums. To dud ibe cubical con 
lenls of the frustrum of a square pyramid, multiply Iht 
side of the hose by the gide of the top, and to the jirodvct 
add one-third of the square oj the difference of the sides, 
and the sum will be the mean area between the two ends. 
Multiply the mean area by the height, and the prodtut 
will be the cubical contents 

To find the cubical contents of the frustrum of a C( 
multiply together the diameters of base and lop, and 
the product add one-third of the square of the dijert 
of the diameters; then multiply this sum by .7854, 
the product will be the mean area between the two et 
Multiply the mean area by the height, and the prod^ 
wilt be the cubical contents. 

22. How many cubical inches in the frustrum of 
square pyramid, 20 inches in height, 12 inches square 
ibe base, and 5 inches square at the top .' 

23. How many cubic feet in a slick of liemi timber, 
13 feet long, Ifi Inches square at one end, and 12Jinclie» 
square at the oiher end ? 

24. How many cubic inches are there in the frustrum 
of a cone, measuring 3 feet in height, IG inches in diam 
eter at tiia base, ana 6 iiielies in diameter at the top ? 

23. Hiiw many gallons of water can he coiilalued in a 
round cistern, 6 feel in height, 4 feet in diameter at the 
bottom^ and 3^ foet in diameter at the top ? (Allow 231 
cubic inches lo tlie gallon.) 
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Solidity of Globes. To find the cubical contents 
of a globe or sphere, firsts find the conrex area, as before 
directed J then multiply the area by one-sixth of the diam- 
eter; the product itill be the cubical contents. 
" 26. What are the cubical contents of a globe measuring 
25 inches in circumference ? 

27. How many cubic miles does the earth contas, 
allowing its circumference to be 25020 miles ? 

SoLiDiTT OF Irregular Bodies. The cubical 
contents of a body, which cannot be reduced to regular 
geometrical form may be found as follows. Immerse it 
in a vessel partly full of water; then the contents of thai 
part of the vessel filled by the rising of the water will bt 
the contents of the body immersed. 

28. How many cubic inches are there in a lobster, 
wliich, being immersed in a bucket 10 inches in diameter 
at top and bottom, raises the water 3 inches ? 

GAUGING OF CASKS. 

Although die difficulty of getting the true dimensions 

the interior of casks, and the variety of their curve, 
prevent perfect accuracy in their mensuration, yet, 
careful observation in taking the dimensions, a result 
imiy be had, which will be sufficiently correct for all com- 
mon purposes. 

RULE. Take the interior length of the cask^ the rftome- 
ter at the bung^ and the diameter at the head^ all in 
inches. Subtract the head diameter from the bung 
diameter^ and note the difference. 

If the staves of the cask be much curved between the 
bung and head^ multiply the difference noted by .7; if 
but LITTLE curved^ by .6; or^ if they be of a medium 
curve^ by .65; and add the product to the head diameter; 
the sum is the mean diameter y and thus the cask is re- 
duced to a cylinder. 

Square the mean, diameter^'and multiply the square by 
the length of the cask; then divide this product by 294, 
and the quotient will be the number of wine gallons, which 
the cask may contain. 
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Ii may be observed, that wheo a cask is reduced to a 
cylinder^ its contents may be found in cubical inches, 
and thence its contents in bushels, or any other of the 
measures of capacity. 

The length of the cask is most conveniently taken by 
callipers; allowing for the thickness of both heads, from 
1 to 2 inches, according to the size of the cask. When 
no callipers can be had, the length of the stave must be 
taken in a right Zinc, and a proper deduction made for t 
the chimes, with that for the heads. The head diameter 
is to be taken within the chimes, and from .3 to .6 of an 
inch must be deducted, on account of the greater thick- 
ness of the stave inside the head. 

29. How many gallons w^ill a cask contain, the Interior 
of wliich measures 34.5 inches in length, 19 inches in 
diameter at the bung, and 16 inches in diameter at the 
bead; the staves being much curved ^ 

30. How many gaUons will a cask contain, the dmien- 
sions of which are 43 inches in length, 31.4 inches bung 
diameter, and 26 inches head diameter; the staves being 
but little curved ? 

31 . Find the capacity of a cask- measuring 52 inches 
m length, 33.5 inches bung diameter, 25.3 inches head 
diameter, and of medium curve between the bung and 
head. 

TONNAGE OF VESSELS. 

There are two methods of measuring a vessel practised 
— one by the ship-carpenter, who builds the vessel at a 
certain price per ton, and another by the officers of gov- 
ernment, who collect the revenue. 

CARPENTERS' RULE. For single-decked vesseh, mul- 
tiply together the length of the keel^ the breadth at the 
main 6cam, and the depth of the hold — all in feet — and 
divide the product by 95; the quotient is the tonnage* For 
double-decked vesselsy tai^ half the breadth at the beam 
for the depth of the hold^ and work as before. 

When a single-decked vessel has its deck bolted at any 
height above the wale, the carpenter is usually paid for 
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one-half of this extra height; that is, one-half of the height 
above the wale is added to tlie depth below the wale, and 
this sum is used in the calculation, as the depth 'of the 
hold. 

GOVERNMENT RULE. ''If the vessel be double-deckecL, 

Jake the length thereof from the fore part of the main 

ifertt, to the after part of the stern-post^ above the upper 

>. deck; the treadth thereof at the broadest part above the 

k main wales^ half of -which breadth shall be accounted the 

?\iepth of such vessel^ and then deduct from the lengthy 

• tkree-fifths of the breadth^ multiply the remainder by the 

breadth and the product by the depths and divide this 

last product by 95, the quotient whereof shall be deemed 

the true contents or tonnage of such ship or vessel; and if 

such ship or vessel be single-decked^ take the length and 

breadth^ as above directed^ deduct from said length three*^ 

fifths of the breadth^ and take the depth from the under 

side of the deck plank to the ceiling in the hold^ then 

multiply and divide as aforesaid, and the quotient shall 

be deemed the tonnage.^^ 

32. Wliat is the carpenter's tonnage of a single-decked 
vessel, the keel of which measures 60 feet, the breadth 

J JO feet, and the depth 8 feet ? 

33. What is the carpenter's tonnage of a double-decked 
vessel of 72 feet keel, and 22.5 feet breadth ? 

34. A merchant agreed with a carpenter to build a 
single-decked vessel of 58 feet keel, 20 feet breadth at 
the beam, and 8 feet hold, but afterwards chose to make 
the hold 10 feet deep, by raising the deck 2 feet above 
the \vale. What tonnage must be paid for ? 

35. What is the government tonnage of a double-decked 
vessel, 110.5 feet keel, and 30.6 feet breadth at the 
beam ? 

36. What is the government tonnage of a single-decked 
vessel, w^hich measures 76.4 feet in length, 28.6 feet in 
breadth, and 12.3 feel in depth? 

37. What is the government'tonnage of a single-decked 
vessel, whose length is 66 feet, breadth 20 feet, and dv otn 

9 feet ? 

23 
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MECHANICAL POWERS. 

The licCHiKiciL POWERS are cerlaiii simplt 
nents emploj-ed in raising greater weighis, or overcoB 
greater resistance itian coiili) be effected bj the di 
■pplicaiion of natural si.-engtli. Tbey are usually 
counted six in number; viz. tbe Lever, the tVheel 
jfx/e. llie Pulley, llie laclinfd Plane, the TVedge, 
the Sereir. 

Tbe adv-anlaEe gained by the use of the mechanic^ 
powers, does not consist in aqy increase of the quanium 
of force eserted by the moFing agent, but, in the conewi- 
trolion of force; that is, in bringing the whole force of b 
power acting through a greater space, Jalo an action 
within a less space. The principle is illustrated by the 
confi deration, that the quantum of force necessary to raise 
1 pound 10 feet, wJU raise 10 pounds 1 fool. 

Weight and Poirer, when opposed to each other, sig- 
nify Ike body to be moved and the body that moves U. 

THE LEVER. 



a 



A lever is any inflexible 
bar, which serves to raise 
weights, while it ii support- 
ed at a point, which is the 
centre of its motion, by a 
^ulervm or prop. There are several kinds of lever used 
in mechanics; the more common kind, however, is lint 
which is shown above. 

,3s the distance between the aeight and fulcrum u to 
the distance betieeen the power and fulcrum, so is the 
power to the weight. 

It must be observed, that, In the above proportion, and 
in all the succeeding proportions of weight and power, 
the power intended is onlysufTicient to balance the weight. 
i; la-s "eight is lo be raised, sufficient power must be 
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added to overcome friclion; then any further addition of 
power will produce motion; and the comparative velocity 
of the weight and power, will depend on the comparative 
length of the two arms of the lever. It is a universal 
principle in mechanics, that the ratio of the power to the 
weight is equal to the ratio of the velocity of the weight 

.the velocity of the power 

I.' If a man weighing IGO pounds rest on the end of a 

er 10 feet long, what weight will he balance on the 
[other end, the fulcrum being 1 foot from the weight ? 

In this example, the distance between the weight and 
fulcrum being 1 foot, that between the power and fidcrum 
is 10—1=9 ft. Then 1ft. : 9ft.=160lb. : A 

^. Suppose a weight of 1440 pounds is to be rabdd 
With a lever 1 feet long, the fulcrum being fixed 1 iom^ 
from the weight; what power must be appUed to the other 
end of the lever, to effect a balance ?■ 

(9ft. : lft.= l440lb. : A) 

3. If a weight of 1440 pounds be placed 1 foot from 
the fulcrum; at what distance from the fulcrum must a 
power of 160 pounds be placed, to balance the weight? 

(1601b. : 1440lb.=lft. : A) 

4. At what distance from a weight of 1440 pounds must 
the fulcrum be placed, so that a power of 160 pounds, 
appHed 9 feet from the fulcrum, will effect a balance ? 

(14401b. : 160lb.= 9ft. : A) 

5. If one arm of a lever be 44 feet, and the other 5 
feet, what power must be applied to the longer arm, to 
balance a weight of 500 pounds on the shorter arm ? 

6. Suppose a lever 6 feet long, with one end applied 
to a rock, which weighs 1000 pounds, and resting on a 
fulcrum 1^ foot from the rock; what power must be ap- 
plied to the other end, to balance the rock.^ 

7. Suppose a bar 12 feet long to have 60 pounds at 
tached to one end> and 30 pounds to the other, at what 
distance from each end must a fulcrum be placed, to 
produce a balance ? 

8. If A and B carry a weight of 250 pounds, suspended 
upon a pole between them, 5 feet from A, and 3 fe^ 
from B I how many pounds does each carry ? 
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, as the power is to the 



TlIF, WHEEL AND .\XLE. 

Tbc wheel and asle are 
here represented, with ilie 
weigh[ atlached lo the cir- 
cumference of (he axle, and 
tlie power applied to the cir- 
cumference of tlie wheel. The 
principle of the lever is ob- 
vious iQ ihe wheel and axle — 
the axis or common centre 
being the fulcrum, the circum- 
ference of the wheel being the 
power end of the lever, and 
die clrcumrerence of the axle, ' 
the end applied to ihr weight. 
axle is to uie radius of the whi 
weight: or, by a statement more freijuently r. 

JTs the diameter of the axle is to the diameter of Ihi 
wheel, so is the poieer to Ike weight. 

9. A mechanic would make a windlass in such manner, 
diat I pound applied to the wheel, shall be equal lo 10 
pounds suspended from the axle. Now, supposing the 
axle to be six Inches in diameter, what must be the diam- 
eter of the wheel ? 

10. Suppose the diameter of a wheel to be 8 feet, what 
must be Ihe diameter of the axle, that 1 pound on the 
wheel shall balance 15 pounds on the axle ? 

11. Suppose Ihe diameter of an axle Id be 4 inches, 
and that of the wheel 3 feet; what power at the wheel 
will balance 28 pounds at ihe axle ? 

12. If the diameter of a wheel be 7 fee', and that of 
Ihe axle 8 inches, what weight at the asle will balance 
40 pounds at the wheel ? 

13. There are two wheels; one of which is 6 feet in 
diameter, with an axle of 9 inches diameter; and the other 
is 4 feel in diameter, with an axle of 7 inches diameter. 
Suppose Ihe power cord of the Eiiialler wheel to be coiled 
upon the axle of ihe larger; wlim weigbi on the axlo cf 
the smaller wheel would be hnlnnced 100 at the power 
cord of ihe larger wheel .' 
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A puDej 15 a snalj vbed, 

which tunis od hi axis pus- 
iog tfaroi^ iu ccmre lod 

-. fixed in a Mock, recehine 

P its motion from a coni. thai 

r 'glasses round it* rirrmsier- 

^ «jfce- The pnlieT is ridjer 
'sm^orconibi^ed: ii U £]=o, 
either fixed; or anrable- If 
a power sustain a vei^lil fay 
means of a 'sin^e, fixed pul- 
ley — a cord passmg orer h, 
with the weight attached lo 
one end and the power to the 
other — ihe power and weisJit 
are eqiral: and if the puilev 
be put ID motion, the velocity 
of the power, and the veloci- 
ty of the iveight will also be equal. But, if the fixed 
pulley be combined with one morabte pulley — as repre- 
sented in the first set of pulleys abore — the weight a 
equal to ttfice the power which sustains it; and if the 
pulley he put in moiion, the velocilj' of the power will be 
equal to twice the velocity of the weight. Thus, every 
cord going over a movable puHey, adds 2 to llie powers, 
and hence, in a system of pulleys, we have the following 
proportion. 

,.4s 1 is to twice the number of movable pvlleyt, so U 
the potcer lo the weight. 

14. in the second set of pulleys represented above, 
three of the pulleys are fixed, and three are moveable. If 
a power of 45 pounds were applied 4tf ^e cord, wltat 
weight would it balance.' 

15. What power must be applied to a cord that run) 
over 2 movable pulleys, in order to balance a weight of 
800 pounds .' 

16. What power must be applied to a cord that ruM 
6 movable pulleys, t« balance a weight of SOOO 
i=j ■.■i-. 23* 
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17. If a cord, which runs over 3 movable pulleys, be 
attached to an axie 4 inches in diameler, the wheel of lliR 
aide being 38 inches in diameter, and a power of 20 
pounds be exeried at the circnmference of the wheel, 
what weight would be raised under the pulleys ? 

THE INCLTNED PLANE. 

An inclined plane is a plane 
making an angle with the hori- 
zon. For instance, a plank 
presents an inclined plane, 
when one end is resting upon 
the level ground, and the other 
end is raised to any height less 
than thai which would render it vertical. A convemeni 
tise of ihe inclined plane is exemplified in rolling casks 
from a cellar, upon sloping pieces of timbpr, or planks. 

On an incUned plane, as tlie perpendicular height of 
the plane is to the length of the plane, so is the potter to 
the weight. 

18- A certain inclined plane is 16 feet in length, and 7 
feel in perpendicular hetght. What weight might bo 
drawn up this plane, by a power, which, if exerted on ■ 
cord over a single, fixed pulley, would raise 25 pounds ? 

19. What power would be necessary to sustain a roll- 
ing weight of 1000 pounds, upon an inclined plane of 75 
feet length, atid 39 feel perpendicular height ? 

20- What must be the length of an inched plane, whos9 
perpendicular height is J 5 feet, that (he exertion of the 
power of 42 pounds shall draw up 200 ])Ounds .' 

21. On a rail-road, there is on inclined plane of 80 
rods.in length, rising to a perpendicular height of 50 feet. 
What power tnust be exerted on the sumniil, to draw up 
a train of cars weighing 62000 pounds ? 

22. Suppose a set of pulleys, 3 of which are movable, 
to be applied to a weight upon an inclined plane of 50 
feet lengtb, and 14 feel perpendicular height; what weight 
»i|M>n Ihe plane, would be sustained by 40 pounds at tbs 
power cord of the pulleys ' " 
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THE WEDGE. 

The wedge may be viewed 
as a movirg locliiied plane; the 
head of the wedge, where ihe 
power is applied, answering 
to tlie perpendicular heiglit 
of the plane. In the wedge, 
Ijowever, the inchned plane is 
double, and the force produced 
by its advance is divided into 
two eqiial parts, acting at right angles with each side 

^g the breadth of the head of a wedge %s to the length 
of its ride, so is the power acting against the head, lo the 
force produced at the side. 

Observe, that the force mentioned in the above pro-, 
portion, respects one side of the wedge, only. If the 
forces against both sides be required, then, only half the 
breadth of the head must be lalien into the proportion. 

.In the common mode of applying the vedge, the fric- 
tion against the sides is very great — at least equal to the 
force to be overcome. Therefore, not less than one-half 
of tlie power is lost; and for this loss there is no allow- 
ance made in the above proportion. The wedge, how- 
ever, has a great advanl^e over all the oiiier mechanical 
powers, arising from the force of percussion or blow with 
which the head is struck, by a mallet- The power thus 
obtained, is incomparably greater than thai of any dead 
weight or pressure, such as is commonly emploj'ed on 
other instruments. 

23. Suppose a power of 50 pounds to be applied to a 
wedge, the head of which is 2 inches broad, and the side 
12 inclies long, what weight of force would be effected 
on either side; if tliere were no friction to resist f 

24. If a force of 1000 pounds is to be effected on the 
side of a wedge, that is 14 inches long, and 3 inche* 
broad at the head, what power must be applied to ' 
head ; allowing nothing for friction ? Again, allowing . 
friction, which is to be overcome, to be equal to u 
force effected, what power will be necessary ' 
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THE SCREW. 

■llRscrewis aspiral liirend 
)ve, cul rouLiil a cylin- 
der, and every where niak- 
jpg ihn same angle nitfa the 
^i^ih of the cylinder. In 
ana round of ihe spiral, it rises 
along llie cylinder, the dis- 
lame between two ihreads- 
Tiierefore, if rhe surface of 
the cylinder, willi the spiral 
thread on It, were unfolded 
and sireiched into a plane, 
the spiral would form a 
straight inclined plane, whose length would be to its 
height, as llie circumference of the cylinder is to the dis- 
tance between two threads of the screw. The inclined 
plane being thus recognised in the screw, the following 
proportion is obvious. 

.3s Ihe distance belieeen lico threadg of a screw is lo 
the circiimference of the circle described by one revalue 
lion of the pomtr, so is the power to the weight. 

The length of the lever to which the power is applied) 
being one-half of the diameter of the circle round which 
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, about one-third of 
the power is expended in overcoming friction; and for 
this loss, no allowance is made in (be above stated pro 
portion. 

25. If ibe threads of a screw be 1 inch apart, and t 
power of 50 pounds be exerted at (he end of a lever 70' 
niches long, what weigh; of force will he produced al theJ 
end of llie screw; alliming nothing for friction. 

2t). If ibe threads of a screw be .2 of an inch apart, 
«Sd a power of 40 pounds be exerted al die end oft 
IcTK UO inches long, wbai will be the force al the end 
of ihe screw; allowing -j of the power lo be lost iu oveif- 
comins friction ? 
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27. Suppose a power of 48 pounds is to be employed 
to effect the weight of 5000 pounds, by means of a scri^y 
whose threads are 1.3 inches apai*t; what must be 'me 
length of the lever; allowing ^ of the power to be lost in 
overcoming friction ? 

28. Suppose the end of a screw, whose threads are 
.8 of an inch apart, and whose lever is 7ft. long, to be iMt 
upon a wedge, that is 15in. longatthe side, and 2 inches 
broad at the head; what weight of force would be effected 
on either side of the wedge, by applying 100 pounds' 
power to the lever; allowing ^ of the force on the screw, 
and ^ of that on the wedge to be lost in friction ? 



XLI. 

MISCELLANEOUS QUESTIONS. 

1 . What vulgar fraction is that, which being multiplied 
by 15, will produce | ? 

2. What decimal fraction is that, which being multi- 
plied by 15, will produce .75 ? 

3. What quantity is that, which being divided by |, 
gives the quotient 21 ? 

4. What vulgar fraction is that, from which if you take 
f , the remainder will be ^ ? 

5. What vulgar fraction is that, to which if you add f, 
the sum will be | ? 

6. What quantity is that, which being multiplied by f , 
produces the fraction \ ? 

7. What quantity is that, from which if you take f cf 
itself, t,he remainder will be 12 ? 

8. What quantity is that, to which if you add f of -^f 
of itself, the sum will be 61 ? 

9. A farmer carried to market a load of produce, con- 
sisting of 7801b. of pork, 2501b. of cheese, and 154lb. 
of butter; he sold the pork at 6 cents, the cheese at-^ 
cents, and the butter at 15 cents per lb.; and agreed 
take in pay, 60 lb. of sugar at 10 cents per lb., 15gallc 
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of mnlit^ses at 40 cents a giillon, ^ barrel of mackerel ai 

$3.50, 4 bushels of salt at 90 cents a bushel, and the 1 
balance in cdsli. How much money did he receli-e ? 

10. A and B rommejiced business with equal sunisof 
money; A gamed a sum ci]ua] to -^ of his slock, but B lost 
ftSOO, and then had only half as much as A. What iras 
iHfc original slock of each ? 

I). A man was hired for a term of 50 daya-on condi- 
tions, that for every clay he worked he should receiTB 
75 cents, and for every day he was idle he should pay 25 
cents for his board; at the expiration of the time, he was 
entitled to g 27.50. How many days was he idle? 

12. A and B have the same income; A saves ^ of his; 
but B, by spending $30. a year more than A, at the end 
of S years finds himself $40 in debt. What is their 



wiml dooe each e 



d a y^ar ■ 



13. A grocer has two sorts of lea; one at 76 cents & 
pound, and the other at Jsl-IO a pound. In what pro- | 
portion must be mix ibem, in order to afford the misture I 
at 9 1 a pound ? ! 

14. A and B can doapiecc of work in days; Aalone I 
can do it in 7 days. In what time can B do it .■' I 

15. After AJbs travelled 51 miles, B sets out to over- 
take him, andOBvels 19 miles to A's 16. How many 
miles will each have travelled, before B overtakes A.' 

16. A trader bought a cask of wine, but, in cocveying 
it home, \ of it leaked onl. He sold the remainder, at 
JS2.50 a gallon, and thus received what he paid for tfaei| 
whole. IIow much per gallon did he give for it ? " 

17. A person having spent in one' year all his income 
and \ as much more, found that by saving -^^ of his in- 
come afterward, he could, in 4 years make good the do-j 

^ciency, and have $ 20 left. What was his income .' 

18. A yonng hare starts 40 yards before a grey-hour 
and is not perceived by him till she has been up 40 seC", 
onds; she scuds away at the rate of 10 miles an hour," 
and the liotmd, in view, makes after her at the rate of 18 
miles an hour. Hov long will the course continue, and 
what will be tlie length of it, from the place where the 
hound sR out .' 
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19. A man driving his geese to market, was juet by 
anoiiior. who said — 'Good morning, (viih your hundred 

fees'e-' He replied — 'I have noi a hundred; but if I 
ad half as luaiiy more than I have, and iwo geese ajid a 
baJT, I should have a hundred.' How mnny had lie? 
.^ Sff.-rf S men can build a wall 15 rods long in lOdays, 
howiiiany men will it lake to build a wall 45 rods long jn 
5 days } 

21. A gentleman had £7 17s. Gd. to pay among his 
laborers; to every boy he paid 6 pence, to every woman 
8 pence, and to every man 16 pence; there was one^boy 
to three women, and one woman to two men. Wliat 
was- the number of each ? 

22. 'A farmer bought a yoke of oxen, a cow, and a 
sheep for $82.50; be gave for the cow 8 limes as much 
"as for the sheep, and for the oxen 3 times as much as for 
the cow. How much did he give for each ? 

23." The head of a fish was 9 inches long, its tail was 
ai lopg as its bead and half its body, and its body was as 
long as its head and tail both. What was the whole 
lenglhi of the fish .'' 

24. The remainder of a division is 325, the quotient 
467, aiid the divisor is 43 more tiian tl^ sum of both; 
what is tbe dividend ? 

', 25. A trader boughi a hogshead conlaimng 120 gallons 
of molasses for 42 dollars. At what price per gallon must 
he sell it, to gain 15 per cent..' 

36. Sold goods to tbe amount of $3120, to be paid 
one half in 3 months, and tbe other half in 6 monllis. 
How much must be discounted for present payment, when 
money is worth 6 per cent, a year ? 

, 27. A merchant imported 10 tons of iron at 95 dollars 
per ton; tlie freight and duties amounted to 145 dollars,. 
sud other chaj'ges to 25 dollars. At wbat price per lb 
must he sell, to gain 20 per cent,.' 

23. The hour and minute hands of a watch are together 
St 12 o'clock; when are tliey next togelher .' 

29. Suppose two steamboats to start at the satna time 
from places 300 miles apail on the same river; the one 

loeedin^ up stream is retarded by the current 2 mile* 
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bour; the other moving doivn stream is accelerated 
Ihe same- If each is |)ro[jelled by a sleara engine, that 
tvoutd move it 8 milss an hour m still water, how far from 
each starting place will ilie boats meet? 

30. Thomas sold 1 50 pineapples at 33^ cents apiece, 

ODci look no more money than Harry did for watermelons 

Bt ih cents apiece. How much raooey did eacli lake, 

id how many melons Imd Harry ,' 

'". Seven-eighths of a certain number esceeda four- 

ofthe same number by 0. What h the number? 

33, ir 13 grains of silver will make a thimble, and 12 

teaspoon, bow many thimbles and teaspoons, of 

each an equal number, can be made from 15oz. 6dwt.^ 

33. What are the superficial contents of a piece of 
wainscot 8 ft. 6 J in- long, and 2 ft. 94 in, broad? 

34. A guardian pa-d Jiis ward $3500 for $2500 
which he bad in his hands 8 years. What rale of interest 
did he allow.' 

35. A set out from Boston for Hartford precisely at 
the time, when B at Hartford set out for Boston, dtstaal 
100 miles: after 7 hours ihey met on the road, and it 
then appeared, that A liad ridden 1 ^ mile an hour more 
than B. At wltat rate an hour did each travel ? 

36. .\ father^divided his fortune among his sous, giving 
A $4 as often hs B 3, and C 5 as often as B 6. What 
was the fortune, supposing A's share to be $5000..' 

37. A prize of 045 dollars is to be divided among 
captain, 4 men, and a boy; the captain is to have a sharttt 
and a half; tlie men each a share; and the boy ^ of a sbarsi 
What ought each person to have .' 

38. A person left 40 shillings to four poor widows; 
r\%. to A he left ^, to B J, to C ^, and to D ^, desiri— 
the wliole migtii be distributed accordingly. What is 
proper share of each ? 

30. A person looking on his watch, was asked wl 
was the lime of day; he answered — It is between 4 and'' 
."i, and ihe liour and minute bands are exactly loeeihefM 
Wlm was Ihe time.' " 

40. Divide 1200 acres of land among A, B, and Cj 
so ihal B may have 100 acres more llian A, and C 64 
acres more ihan B. 
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41. What length of a board, which is 8| inches wide, 
will contain as much as a square foot ? 

42. What number is that, from which if you take f of 
f, and to the remainder add -^ of ^, the sum is 10 ? 

43. A can do a piece of work alone in 10 days, and 
B in 13 days. If both set about it together, in what time 
will it be finished ? 

44. A, B, and C were to share $100000. in the propor- 
tion of ^, ^, and^, respectively; but C's part being lost 
by his death, it is required to divide the whole sum prop- 
erly between the other two. 

45. In an orchard of fruit trees, ^ of them bear apples, 
^ pears, ^ plums, and 50 of them cherries. How many 
trees are there in the orchard ? 

46. A cistern, containing 60 gallons of water, has 3 
unequal faucets for discharging it; the greatest faucet will 
empty it in one hour, the second i^ two hours, and the 
third in three hours. In what time will it be emptied, 
if they all run together ? 

47. What sum of money will amount to 336 dollars 
42 cents in a year and 4 months, at 6 per cent, per an- 
num, simple interest ? 

48. A man, when he married^ was 3 times as old as 
his wife; 15 years afterward he was bu1|twice as old as 
his wife. At what age was each married ? 

49. Divide 1000 dollars among A, B, and C, so as to 
give A 120 dollars more, and B 95 dollars less, than C. 

50. What fraction is that, to which if f of | be added, 
the sum will be 1 .^ 

51. A certain cubical stone contains 38901 7. solid feet. 
What are the superficial contents of one side } 

52. A fatlier dying left his son a fortune, \ of which 
he spent in 8 months; f of the remainder lasted him 12 
months longer; after which he had only 1200 dollars left. 
How much did his father leave to him ? 

53. Three travellers met at an inn, and two of them 
brought th^ir provisions along with them; but the third 
noi having provided any, proposed to the other two, that 
they should all eat together, and he would pay tliem foi hif 
proportion. This being agreed to, A produced 5 loavoi* 

24 
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1 B 3 loam, wi^h fhe tnrdlets ale togetber, lad C , 
paitl S equal pat^ta of moitey » ibe Tsloe of bb share, J 
wiUi nhicli ttie oilier two were esii&Ged, but ijuarreled 
about ibo dmsion of iliem- Upon ihts, the affeir wa 
rcli'rred to an umpirt!, ivlio decided iite dispute jusiJj- 
VViia' was bis decision ? 

Ti I What nuiobpT 1^ that, which being added lo -^ of 
7GJ, tli« sum will be eijual lo the square root of 2601? 

6&. Two persons talking of ifaeir ages, one says, | of 
nv a^ is e<tiial to I of yours, aud the difierence of our 
■je* .s 10 years. Wliat were their ages ? 

66- A man bought some lemons at 2 cents each, and 
] IS iiuiiy at 3 cents each, and ihen sold them all at the 
ra'.e of 5 cents fur 2, and thus gained 35 cents. Hoiv 
nanr Ivinons did he buy? I 

ft7. There are two cisterns, which are constantly re- 
ni<fi»>n M|iial quality of water; but the first constantly 
tma t of wnaiit receives- After running? days, lOhar- 
t«h WW* taken from tlte second, and then the quantity of . 
mm n Ht ikw Iwro was equal. How mucii water did eadl ■ 
i«c«t«« per day * 

&^, A person beiui: asked the hour of the day, said, 
tlte IWK' M»t iro»n is eqiml to J of the time to midnight 
WW rt'cVick i»«s it .' 

59. WUh number, added lo^ of 3813, will make the 
tWMdOO' 

<S(V A pi'wtiJ fonninj bis army into a square, Bnds ha 
fcwt 3^4 sntdmr? over and above a square; but increasing 
Vftt-h *i»V with !.>«<> solitiur, he wants 25 to fill up a squara 
ll«w nM«T MihtiiTs had he ? 

til . ,\ re^^rroir for water has two pipes to supply It", 
^tttv lini akHW it itiay be filled in 40 minutes, by the 
MoiMi) aiiHte in SOininittes; and it has a discharging pipe^ 
kf whKh it tnay, when full, be emptied ki 23 minutefc] 
Wow, if ih<>s* ihree pine; were all left ' " 

and i-fflu\ i>f the water being altvaysai the aforesaid rati 
in n^Hti liiiH wnM the cistern be fillfd ? % 

63. Three persons do a piece of work; the first aw 
wowhI together do f of it, and ihe second and third 
Mgpilier do -^ of it. What part of it is doue 
"Stnd ' ■ 



infli^ 

rate97 




MISCKI.LANEOL'S QUESTIONS. 279 

63. A roan driving some oxen, some cows, and some 
sheep, being asked how many lie liad.of each sort, an- 
■n'cred, tbal he had twice as many st^ep as cows, and 

; limes as many cows as oxen; and itiai llie whole 
Dumber was SU. VVJiai was iho number of each sort? 

64. A man iins a note of !}(G47. due tgS xears and 7 
monlhs ivithout interest; but being in waul of money, he 
te'ill sell the note; what ought he to receive, when interest 
is per cent, a year ? 

65- A gentleman bequeathed aii estate of $12500. to 
bis wife and son. The son's share was ^ of the wife's 
share. Whai was the share of each ,' 

66. A man and his wife found that when they were 
togetlier, a bushel of corn would last them 15 days; but 
when the man was absent, it would last the woman alone 
27 days. How long would it last the man alone ? 
, €7- A farmer sold some calves and some sheep for 
$108.; (lie calves at $5. and the sheep at $d. apiece. 
There were twice as many calves as sheep. What was 
the number of each sort ? 

63. A owes B $158.33 due in 11 months and 17 days, 
without interest, which be proposes to pay at present, 
What ought he to pay, money being 5 per cent. ? 

69. At what time, between twelve and one o'clock, do 
the hour and minute hands of a clock or watch point in 
directions e\<ictly opposite <' 

70. If 3 men can do a piece of work jn 56 days, and 
4 women can do the same m the same time m what time 
will one man and one woman together perform it ? 

71. \. son haimg isked his fathers age the father 
ihua rephe 1 join age is 12 yeirs to ^thich if five- 
eighths of both our ages he added, the sum wdl express 
nay age.' What was the father's age ."' 

72. Three gentlemen agree to contribute $730 to- 
wards the building of a church at the distance of 2 mUes 
from the first, 2 g miles from the second, and 3 ^ miles 
from the tliird; and they agree, that llieir shares shall he 
reciprocally proportional to their distances from the j 
church. How much must each contribute ? 4 

73. If Acanreap afield in 13 days, and B in 16 davif I 
in what time can both together reap it ' 
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74. A md B set out loE;eilKrfrom diesanie|ilace,aiid 
tttvciled in the tame diieciion. A mnretted au'ilimnlj' 
18 iDiIes a day, but after d dars tintied and «ail backu 
far as B liad ir&Telled during tbo^e 9 dan's; he ifaeo turoed 
again, and, pursuing liis journey, orerlook B in 22] dayi 
from (he time ibej' first set oat. At wbal rate per day 
did B unifonnly travel ? 

75. Two men, A and U, are on s straight road, on 
tlie opposite sides of a gate; A is distant from it oOS 
yards, and B 277 yards, traveUii.g; eacJi ton*ard$tfae gate 
flow long must tliej' walk, lo make their distances from 
ihL- gale equal; allowing A to walk 2j yards, and B 3 
yards, per second ? 

76. 1 want just an acre of land cut ofiTrom the end of 

n iiiece, which is 1 3^ rods wide; how roucli of the iKigih j 
ol the piece will it take .'' 

77. A farmer had oats at 36 cents a bushel, which he 
mixed with corn at 75 cents a bushel, so that the mixlura 
might be 50 cents a bushel. What were the proportions 
of tile mixture ? 

7S. A grocer mixed 1231b. of sugar vrorth 8 cents 
per lb. with 87 lb. worth II cents per lb. and 15 lb. worth 
13 cents per lb. What was the mixture worth per lb.? 

79: A man travelling from Boston to Philadelphia, a 
distance of 336 miles, at the expiration of 7 days found 
thai the distance which he had to travel was equal to ^ 
of the distance, which he had already travelled. How 
many miles per day did he travel ? 

80. A gentleman bequeathed au estate of $50000. to- 
hia wife, son, and daughter; to his wife he gave $1500. 
mnre than In llie son, and lo his son $3500. more thatt^ 
lu bia dnii|[htor. How much ivas the share of each ? 

81. The stock of a cotton manufactory is divided mUK 
'M slinre^, and ownml equally by 3 persons, A, B, cj 
jto. A Hells 3 of his shares lo a ninth person, who ihHT 
Woomes ii ntamber of ihe company, and B selLs 2 of 1:"* 
nbarMiu ihiicuni|)«ny, who pay for ihem from thecommoau 
•tot^k. Al^rr this, what proportiou of ihe whole stocn 
does A own .' 

83. How ninny feet in a slock of 18 hoards, 12 feet 
II iwhos long, and 1 foot 3 inches wide.' 
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83. A inerchant la^d out ^bO for liseo £Dd conoo 
cloth, buvins 3 Tare? cf Luen for £ gc^Ilt* aiid 5 vsrds 
of cotton for a doliar. He afterparc? >?3d ^ cf r.:? i:nen 
and y of his cotioD for SI 2. T^hicb Trats 60 certs locre 
than it cost him. How much of ezch did lie buv ? 

84. If 157 dollars 50 ce^Ts in 15 mocllis ran 12 dol 
lars 60 cents, in \rhat time irili 293 dollars 75 cer.ts ^sin 

1 1 dollars 75 cents, a: ihe same rate of i::ierest r 

85. A merchant LaTiEi scat-skins, and wisbins to ret 
some of them dressed, delivered for tLat purpose 560 to 
a currier, to be dressed at 12^ cents each, who pzreed to 
take his pay in dressed skins at 50 cents each. How 
many dressed skins should the currier return r 

86. If eggs be bought at the rate of 5 for 4 cents, 
how must they be sold per dozen, to gain 25 per cent. ? 

87. What is the circumference of a wbeeL the diametei 
of which is 5 feet ? 

88. A lion of bronze, placed upon the basin of a foun- 
tain, can spout water into the basin through his throat, 
his eyes, and his right foot. If he spouts through his 
throat only, he will fill the basin in 6 hours; if through 
his right eye only, he will fill it in 2 days; if through his 
left eye only, in 3 days; if through his foot only, he will 
fill it in 4 hours. In what time will the basin be filled, 
if the water flow through all tlie apertures at once ? 

89. A man having 100 dollars spent part of it, and 
afterward received five times as much as he had spent, 
and then his money was double what it was at first. How 
much did he spend ? 

90. A hare starts 50 leaps before a grey-hound, and 
takes 4 leaps to the hound's 3; but 2 of the hound's leaps 
ore equal to 3 of the hare's. How many leaps must the 
hound make, to overtake the hare ? 

91. A grocer would mix the following kinds of sunr, 
viz. at 10 cents, 13 cents, and 16 cents per lb. Whnt 
quantity of each must he take, to make a mixture worth 

12 cents per Ib..^ 

92. A grocer has 43 gallons of wine worth $1.76 • 
gtiUon, which he wishes to mix with another kind worth 
$1.40 a gallon, in such proportion that the mixture ttutlf 

24* 
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be worth $1.60 a gallon. How many gallons al $1.40 
roust he use ? 

93. Three merp.liaiils, A, B, and C, freight a shipwilh 
wine. A puts on hoaid 500 tons, B 340 loos, aail C 
94 Ions; and in a slorin they are obliged lo cast 150 tons 
overboard. What ioss does each suslaiu ? 

94. A and B hired a pasture for 37 dollars. A piil 
in 3 horses for 4 monihs, and B 5 horses for 3 monlhs. 
What ought each to pay? 

95. A family of 10 persons took a large liouse for| 
of a year, for which they agreed to pay 500 dollars for 
that lime. Al tJie end of 14 weeks, they look in 4 new 
lodgers; and after 3 weeks, 4 more; and so on at iheeoii 
of every 3 weeks, during the term, ihey took in 4 more. 
How much rent mual one of each class pay .' 

96. A boy bou^ 12 apples and 6 pears for 17 cents, 
and then, at the same rate, 3 apples and 12 pears for 20 
cents. Wbal was the price of an apple, and of a pear? 

97. A certain square pavement contains 43S41 square 
stones, all of the same size. How many stones constiiuie 
the length of one side of the pavement ? 

98. A certain field lies in the form of a right-angled 
triugle; the sides containing the right angle are, one 48 
rods, the other 20 rods in lengtli. Whal is the length of 
the oiber side ? How many acres in the field .' 

99. The foUoiving lots of sugar, from Havana, were 
sold in Boston on account of owners in Cuba, at 
cents per Ih. Required the amount of sales for e 
owner, allowing dralt 4 !h. per box, and tare 1 5 per cent, 

A's sugar, 21 boxes, weighing 107941b. gross. 
B's sugar, 70.faoxes, weighing 35930ib. gross. 
C's sugai", 84 boxes, weighing 43176lh. gross. 
D's sugar, !05 boxes, weighing 539701b. gross. 

100. How much money on interest at the rale of 9 
per cent, a year, from February 16lh 1835, will be suffi* 
' rem to meet a custom-house bond of i|i 1464.45, which 
will become due on 10th of January, 1836.' 

101. How many shingles will cover ihe roof of a house, 
winch is 40 feel in length, and has 30 feet rafters, sup- 
posing each shingle to be 4 inches wide, and each courec 
k) be 6 inches? 
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102. A merchant sold a piece of clolh for $40, and 
by so doing, lost 10 per cent. For how much should he 
have sold it, to have gained 1 5 per cent. ? 

103. A merchant received on consignment, three par- 
cels of hops, viz. 450 lb. from Allen, 8901b. from Brooks, 
and 5101b. from Chase. Allen's hops were found on 
inspection to be 33 -J per cent, better than the others, but 
it was necessary to sell them together, at 12 cts. a pound. 
How much must each owner be credited.^ 

104. Three parcels of beef, of 60 barrels each, were 
received at Baltimore, from Boston, marked, W, X, Y. 
The lot marked W was found to be 50 per cent, better 
than the others. The whole was sold together at 10 
dollars a barrel. How must tlie sale be adjusted between 
the owners of the beef."* 

105. If iron worth $4 per cwt. cash, is sold for $4. 50, 
on a credit of 8 months, what credit should be jJlowed 
on wine worth in cash $224 per pipe, but sold at $242, 
to make the percentage equal to that on the iron ^ 

•106. The number of terms in an equidifierent series is 
11, the last term is 32, and the sum of the terms is 187. 
Find the first term, and the common difierence. 

107. A merchant has three notes, due to him as fidlows; 
one of $300, due in 2 months; one of $250, due in 5 
months; and one of $ 180, due 3 months ago, with inter- 
est; the whole of which he now receives. What sum is 
received on the three notes, allowing money to be worth 
6 per cent, a year .? 

108. A lady has two silver cups, and only one cover. 
The first cup weighs 12 oz. If the first cup be covered, 
It will weigh twice as much as the second; but if the 
second cup be covered, it will weigh three times as much 
as the first. What is the weight of the cover, and 6f the 
second cup ? 

109. Gray of Baltimore remits to Degrand in Boston, 
for sale, a set of exchange on London, the proceeds of 
which to be invested in certain merchandise for Gray's 
account. On selling the bill at 10 per cent, advance, 
D received $8600. How many pounds sterling was the 
bUI drawn for, and how much is D to lay out for O, 
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J lliimelf ^ of I per cenl. on the sale oflliebill, 
and 2i per cenl. commission on ihe mvestmeat ? 

1 1 0. The greatest term in r series of coniinual pwpot- 
lionals is 10, tlie raiio Ij, and tlie number of terms 13. 
What is ilic sum of the series? 

111. What is uie area of a circle, tlie dianieirr of 
which is 200 feet ? 

112. What sum of money 
; of 6 per cent, a ye; 



iihs? 



be put on interesi, al 
gain $27.33 in llj 



ns of money; } of tlie 
5 $120. The two suras 



s equal 



113. A person found tn-o si 
first added lo ^ of the second w 
togetlier were $400. What wt 

114. What number is that, whose cubi 
lo theHuare root of SSI.' 

1 1 9i If a family of 9 persons spend $ 305. in 4 mouths, 
how many dollars would mainiain them 8 months, it' 5 
persons more were added to the family' 

116- Bought 5hhds. of wine at 1 dollar per gailon, 
cash ; having kept it 3 monihs and 23 days, I sold it at 
$1.20 per gallon, on a credit of 5 months; 16 galioi 
having leaked out while in my possessJon. What iv* 
my cash gain .' 

117. A grocer having sugars at $12, ^10, and $8 per 
cwt. would make a mixture of 30 cwt. worth g 9 per cwl 
What quautiiy of each must he lake .' 

118. What sum of money on interest at 6 per cent, a 
year, will amount to $ 1295.19, in 13 montlis 6 days? 

119. How much must be paid for the transporlaiion 
of 726l^lb. 00 miles, at ihe rate of j[10 for the irans- 
poriation of 20001b. 47 miles ? 

120. A farmer sold 17 bushels of rye, and 13 bnsheU 
of wheat for $31.55- The wheat, at 35 cents a bushel 
more than tlie rye. What was each per bushel ? 

121. A man bought apples at 5 cents a dozen, balfof 
which he esclianged for pears, at the rale of S apples for 
5 jiears; be then sold all hU apples and pears al s cent 
apiece, and thus g.iined 19 ceuis. How many apples 
did he buy, and liow much did ihcy cost? 

122. The sides of two square pieces of ground are a3 
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V 3 to 3, and the sum of their superficial contents is 30600 
square feet. What is tlie leuglii of a side of each piece ? 

I 133. If 96 boards, 15 feet 6 inches lon^ and 14 inches 

wide, will ilouraplace, how many will it lake if the boards 
are only 1 1 feet 4 inches long and 9 inches wide .' 

124. A certain club spent al a supper, 43 dollars 56 
cents, and the expense of each was as many cents as there 
were persons in the company. What did each pay? 

125. If 20 feet of iron railing weigh lOOOlb. when the 
bars are 1^ inch square, what will 50 feet come to, at 9|- 
cenls per lb. when tlie bars are 9^ of an inch square .' 

126. A stationer sold quills at $1.S3^ per thousand, 
and gained ^ of the first cost ; but quills growing scarce, 
he raised (he price lo $2.04 per thousand. What did 
he gain per cent by die last sale .' 

137- A merchant purchased goods to the anifiiwt of < 
3472 dollars, which he sold at a loss of 12^ ptt cent, 
and invested the proceeds of the sale in other goods, which 
he sold at a profit of 13 per cent. Did he gain or lose 
by these iransaciions, and how much .■' 

128. A house completely finished, has cost the owner 
$12894; it is 4 stories high, and the ground floor is 
divided mto two shops, one of which is let at $225, the 
other at :tl200 a year; the three upper stories are let for 
$450 a year; the annual expense for repairs is $36.89. 
What per cent, does the house pay.' 

129. Araerchantio Boston received from New Orleans 
a bill at 30 days sight; he allowed I per cenl. discount 
for present payment, and received $2530.44. What sum 
was the bill drawn for; and «hat was the discount ? 

130. A merchant sold a parcel of cofl'ee al 15 centS' | 
I per lb. and lost 10 per cent. ; soon after he sold another 

parcel, to the amount of $525. and gained 40 per cenl. 
How many pounds were there in the last parcel; and at 
what price per lb. was it sold .' 

131. G received from H 760lh. of rough tallow lo try 
out, at eOcenls per lOOlb. clear, and was to take his pay 

' in rough tallow at Scents per lb.; G returned 6151b. cl«S, i 
and H paid him the balance due to him in rough lalloTfi I 
Allowing IS per cent, for vvnste, what was the balance 1 
■ 3toG? ■ 
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